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PREFACE TO FOURTH EDITION.

This work has now been before the profession three years

and the fact that in that time this fourth edition has become
necessary, is gratifying evidence of the kindly favor with which

it is received. The present is a reprint, excepting a few shght

changes, of the third edition, and presents the subject from the

author's viewpoint, which is so well set out in the following

excerpt from the preface to the first edition:

''It must be understood at the outset that the work is de-

signed primarily for the student who is but beginning to be in-

terested in the new method of healing. Hence to those who
are already practitioners of that method the matter contained

in the following pages may not seem particularly new nor satis-

fying in the way of suggesting ideas of an immediately practical

nature. Yet we are not without hope that even to the latter

class there are many points of interest Which will help to throw

light upon some of the- many vexing problems that continually

arise in the experience of the busy practitioner.

"Neither should it be assumed that the work is intended to

treat exhaustively of the numerous questions of theory that are

associated with the science. That is entirely beyond the scope

of a work that is prepared especially for him who, under the cir-

cumstances of a comprehensive curriculum of study, crowded

into a period of time all too short, must of necessity limit his

reading in all subjects to those texts which give but a compara-

tively brief treatment. This work, therefore, is rather but an

outline of the various subjects that are most closel)^ related to

the fundamentals of the science, with suggestions as to the direc-

tion further investigation should take.

"The various subjects outlined and the manner of their treat-

ment are the result of the labor of the author which has been
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especially devoted to the principles of osteopathy during his

course as teacher in the American School of Osteopathy for the

past three years. In large part the work here presented is a re-

vision of lectures delivered before the classes in Principles of

Osteopathy.

"The work is divided into Parts I and II, indicating a dif-

ference in the nature and arrangement of the matter treated.

This difference lies in the more general nature of the substance

of Part I, the more specific in Part II. Certain fundamental

propositions bearing on the general problems of life, health, and

disease are discussed in the former, while the deductions drawn

therefrom are applied specifically in the latter to the various re-

gions of the body."

Experience has justified the author's method in using the

narrative style, while subserving the convenience of the student

by putting the keywords and phrases in different type. In the

Ijook-making the aim has been to combine convenient size, dur-

able and attractive binding, and paper and type comfortal:)]e

to the eye.

C. M. TURNER HULETT.
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INTRODUCTORY.

PART

CHAPTER I.

INTRODUCTORY.

A statement of the principles which underhe the science of

osteopathy must, in the nature of things, be a very incomplete

one. No one recognizes the fact more thoroughly than does the

practitioner himself when he is compelled to apply theoretical

propositions to actual cases. Nor should he be surprised at the

discovery. If, as we continually reiterate, osteopathy is a system

built upon the facts of anatomy and physiology, then the founda-

tion must be an absolute and knowable one before we may pre-

sume to pronounce the building in any sense complete. Unfortu-

nately for the immediate completion of the building, the founda-

tion itself is unfinished, and for an indefinite period of time must

remain so. It is a perennially recurring surprise to the student

of the biological sciences, to learn that in comparison with what

is yet to be determined, the total of demonstrable fact relating to

these sciences is relatively so small. When the student, in taking

up the study of osteopathy, is told that the osteopath is successful

by virtue of his complete knowledge of anatomy and physiology,

he glories in the assertion. But when he learns how meager is the

equipment of the most expert, he is likely to be disappointed. True,

in anatomy we are comparatively well grounded, but our knowl-

edge of physiology and its related sciences is extremely unsatisfac-

tory and must remain so for long. Why need we then apologize

for an incomplete statement of the principles of osteopathy? We
are not alone in this. The handicap of limited knowledge applies

equally to all therapeutic systems. Indeed osteopathy can claim

an advantage in the use of what is known, from its sole possession
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and recognition of the correct principles of interpretation and

application of that knowledge. But another fact is very appar-

ent. Dr. Still himself has repeatedly asserted that osteopathy

is yet in its infancy. Why pretend then that there be any possi-

bility of presenting it in the garb of maturity. Because of its

youth, we must be content with a proper modesty of statement.

It is unfortunate that in the rapid growth of the system and in

the increase in number of its adherents, sufficient time has not been

given to a careful analysis and record of cases which tend to sub-

stantiate the fundamental propositions; and since only an infinite

number of observed instances will satisfy the demands of inex-

orable logic, the necessary data have not yet been collected to war-

rant unqualified statement. A careful presentation of certain

very general but unequivocal propositions, supplemented by

numerous provisional ones, is the duty of him who would formu-

late a "plan and specification," upon which the practitioner is

to build his superstructure.

It is further necessary to make a fairly clear distinction be-

tween principles and practice. It is a peculiar characteristic of

the average beginner to long for the opportunity to observe and

experiment upon cases. He has imbibed the idea that osteo-

pathy consists essentially in the performance of certain move-

ments upon the patient. But it is necessary to emphasize that

before such movement shall be intelligently applied, certain fun-

damental facts are essential ; and it is in the development of these

required facts that the principles of osteopathy consists. Dr.

Still has repeatedly emphasized that a "plan and specification"

is necessary before intelligent work can be done. There must

be in the mind of the student a "living picture," not only of the

form and feature but also of the function, the tendencies toward

and away from the line marked out by heredity, and every phase

and fact that may be known regarding the complete life of the

individual. It is true no such picture was held by the pioneer in

eafher times. It is true that osteopathy like all other sciences

had its beginning as an art. It is no discredit to the science that

the art occupies first place in point of time. Musicians and poets
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were born and the art of music and poetry existed long before the

laws of harmony and metre were known. But it is significant

that there are few great poets or musicians who are ignorant of

the laws underlying their art. The farmer may be able to pro-

duce a crop with no knowledge whatever of the chemistry of

soils or the laws of plant growth, but the present development

of agriculture could never have been had not such laws been dis-

covered and formulated. The school teacher may be able to

develop the minds of the young and yet be ignorant of pedagogics,

but he can never occupy first place. Osteopathy is no excep-

tion to this rule. Dr. Still mentions the fact that while yet a

boy, a case of headache was aborted by resting his suboccipital

region within a rope swing. ^ That was the art of osteopathy.

Similar cases and observation of other facts accumulated until

an inkling was obtained of a law underlying the several facts.

The recognition of that law and the application of it to still further

cases constituted the beginning of the science. The facts con-

tinually accumulating, with few exceptions that could not be

explained, and their systematization, justified the presentation of

a working hypothesis. It is the discussion of this hypothesis

and the facts substantiating it, the taking it as far as may be from

the realm of theory into the realm of demonstration, that con-

stitutes the principles of osteopathy. The application of the

principles to specific cases of disease constitutes the practice of

osteopathy.

A system of healing cannot properly be separated from a

philosophy of life. This is true by virtue of the involved nature

of disease. We may prate of pure science and declare that we
will accept nothing not susceptible of demonstration, and that

a system of healing must depend for its permanency upon pure

facts of observation. We may insist that laboratory knowledge

is the only brand that will be permitted to enter the sacred field

of science. And yet the fact remains that the details of every

branch of learning have been wrought out and established through

the application of preconceived theories based upon compara-

1. Still: Autobiography.
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tively few facts. The beginning of knowledge comes by induc-

tion but its completion is accomplished only by deduction. A
theory of life is at the basis of the osteopathic science. The

proof that it is a law rather than a theory is the problem of the

osteopathic reasoner and practitioner. That proof must of

necessity require time, and inasmuch as confirmative evidence

is daily accumulated, let no one be discouraged.

An Evolution and a Revolution.

What is that philosophy? It is both an evolution and a

revolution. To make the situation clear it is necessary to look

back into history and trace out so far as may be possible the

evolutionary outcroppings that have appeared from time to time,

culminating finally in a condition that has made possible the rev-

olution inaugurated by Dr. Still. If we turn to antiquity we

find an abundance of philosophy with little of fact. Remedial

a,gencies were employed with little regard to the nature or the

manifestations of the disease; which is not to be wondered at,

because of the paucity of knowledge regarding the body either in

a condition of health or of disease. It is true the records would

indicate that in the time of the Ptolemies, post-mortems were

held; the ancient Brahmins were aware of the variations in the

specific gravity of the urine dependent upon diseased conditions,

and practiced a crude form of urinalyis; in some respects the

remedial measures of that day may be considered a lost art,

for the legends have it that measures were known, the use of which

would prevent the pitting of smallpox, and antidotes efficient for

the most venomous of snake poisons were compounded. The

Chinese recognized the diagnostic value of changing conditions of

the pulse, though the connection between the condition observed

and the remedy employed is unexplained. The Hebrews, while

recognizing certain fundamental facts in regard to the ethical

relations existing between man and man, and the moral relations

between man and his Creator, gave to the world little of value

in the way of treatment of individual body conditions. The

world is, however, indebted to that race for the most elaborate
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SYSTEM OF HYGIENE that has been devised, some of the provisions

of which might well be incorporated in modern hygienic and san-

itary regulations. Until the era of Hippocrates little was given

to the world of a permanent nature that would assist in solving

the problems of disease and death. In Hippocrates (460—377

B. C.) the medical world recognizes its first great figure, not so

great by virtue of any great depth of reasoning, but because of his

ability to observe, and further, by his recognition of the necessity

for recording his observations. Hence in the Hippocratic col-

lection of writings is found a vast field covered, embracing as it

does every branch of the healing art, both of prophylaxis and
therapeutics. Hippocrates further deserves the title, ''Father of

Medicine," because of his work in gathering together not only his

own observations, but also those of his contemporaries and his

predecessors which he considered worthy. It must be noted, how-

ever, that the value of the observations of Hippocrates lies in

their relation to the symptoms rather than to the explanations

or the treatment of disease. He added to the knowledge of effects

but not to the knowledge of cause or its removal. The philoso-

phers, Aristotle and Plato, with their contemporaries, dealt large-

ly with speculation and little with experimental determination.

It is interesting to note that in their time arose the pneuma theory,

or the theory of the spirits, which in effect was the precursor of

Priestly's demonstration a thousand years later, of the presence

of oxygen in the air and of the important role that element plays

in all life processes. The same era produced Empedocles and

Heraclitus, who with their theories of evolution and the struggle

for existence, respectively, anticipated Darwin and his followers,

and which in the last half century has so profoundly modified

every phase of the life question.

While the modern biological investigator has reverence for

the name and fame of Hippocrates, he recognizes in the Roman
anatomist Galen (131—201 A. D.) the first investigator endowed

with the so called scientific spirit. That spirit was manifested

in experimental methods of study which were careful for that age

of the world. As an anatomist and physiologist, Galen was able
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to disprove some of the contentions of the Hippocratic school

as well as to add a considerable number of important facts to ex-

isting knowledge by dissections and vivisections. That Galen's

influence was profound and permanent is evidenced from the

fact that certain of his classifications are still employed, and that

for fourteen centuries his word was law. In spite of his contribu-

tion to biological knowledge Galen added in a direct way not a

whit to the understanding of the cause or the treatment of dis-

ease.

From the time of Galen throughout the Middle Ages up to the

fifteenth century, little advance was made in any of the sciences

related to the healing art. Through the schools of France, Italy,

and Spain, fact and tradition were preserved • unmodified. All

knowledge centered in the records of Galen until, with the gen-

eral revival of learning individuals once more 'began to investigate

and reason for themselves. A striking character arose early in the

sixteenth century. Disputant, philosopher, mystic and egoist,

Paracelsus (1493—1541) proclaimed to the world a profound

contempt for the learning of the past as recorded in books, in-

sisted that knowledge must be gained subjectively, and formulated

a theory of nature. Three of his affirmations should be empha-

sized, first, all NATURE IS A UNIT; SeCOud, NATURE IS NEVER

COMPLETE, BUT FOREVER BECOMING; third, NATURE IS A MACRO-

COSM, MAN A MICROCOSM. That these three ideas have become

part and parcel of modern thought, is a proposition requiring little

substantiation. The close relation that they bear to the osteo-

pathic doctrine becomes more and more apparent with further

study. From this time forward the path of history is marked

with the names of individuals who stand out prominently because

of added biological facts or demonstrable theorems. Harvey

(1578—1657) gave the proofs of a complete circulation and the

dictum, in its essentials never yet refuted, omne vivum exovo,

the former of which had been suggested by Galen and by others

less noted. We need hardly dwell upon the importance of both

of these facts to the osteopath. Van Helmont (1577—1644) a

follower of Paracelsus, emphasized the interrelations between
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matter and energy, and suggested the doctrine of ferments as ex-

plaining the digestive processes. The philosopher, Descartes

(1596—1650), while emphasizing certain and numerous ideas of a

general nature regarding matter and mind, gave rise to one con-

cept that is of the utmost significance to the osteopath. The idea

that MAN IS A MACHINE and that the operation of his organism is

dependent upon mechanical laws, is a view fundamental to osteo-

pathic reasoning, and to Descartes we are under obligations for

emphatic statement to that effect. Growing out of this concep-

tion arose the iatro-mechanical school, whose chief advocates,

Borelli (1608—1679) and Marey of our own time, have made the

application chiefly to the systems of animal movement; while a

rival school, the iatro-chemical, founded by Sylvius, insisted

on the application of chemical principles as explanatory of the

various functions. At this stage in the historical development an

immense impetus was given to the investigation of the problems

of life by the invention of the compound microscope whereby not

only the cellular theory of living structure was formulated, but

also the discovery was made of microscopic forms of life. This

was followed first by the interminable discussion of spontaneous

generation and later gave birth to the germ theory of disease,

a theory which has profoundly modified medical thought and

practice during the closing years of the nineteenth century. In

the latter half of the seventeenth century the English physician,

Thomas Sydenham, emphasized another fact which is basic to

osteopathic theory. He made emphatic claims for the healing

POWER of nature and thereby anticipated the contentions of all

those of later time who insist that it is nature who cures and not

the physician. Priestly, in the latter half of the eighteenth cen-

tury, by his discovery of the element oxygen was able to replace

in substantial form the pneuma of the early philosophers, which,

entering the body through the breath gave life to its tissues.

Haller (1708—1777), following Ghsson in the investigation of the

property of irritability, enlarged upon the conception of a vital

force underlying all life phenomena and independent of known

chemical and physical laws—a conception which still commands
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the adherence of a respectable number of scientists, and which

is yet perhaps neither susceptible of proof nor disproof. The re-

lation existing between physiological activity and electricity has

been the subject of study since Galvani (1737—1798) proved the

generation of electric currents by living tissues, and the recent

facts of physical chemistry regarding the electrical nature of cer-

tain chemical reactions bid fair to throw further light upon the

part played by electric energy in the body organism.

During the nineteenth century a few figures stand out strong-

ly in the further development of biology. In special prominence

is noted the tendency of all modern investigators to an objective

study, leaving severely alone, too severely perhaps, all matters
' of a speculative nature. Bichat (1801) remade the science of

anatomy and showed that disease had its seat in the constituent

tissues and not in the organs as such. Hahnemann (1755—1843),

with his "law of similars" and his insistence on smaller dosages,

has most profoundly modified the practice of heroic drugging

which had reached an alarming stage. Virchow (1821—1902),

with his investigation into the pathology of cells, has cleared up

many of the mysteries associated with pathologic conditions, in-

cidentally throwing light upon the general cell doctrine, al-

though his views and those of his followers can but be regarded

as extreme and in some respects impossible. Ling (1776—1839),

by virtue of his systematization of the various methods of move-

ment cure, gave an impetus to the study of the physiological

effects of mechanical stimuli, a fact which has led to no little con-

fusion on the part of both the laity and profession, in regard to

the distinction between these various methods and that of osteo-

pathic practice. Hilton, the English surgeon, has emphasized

Sydenham's contention relating to the healing power of nature,

in its surgical aspects, and has served to show—innocently enough
—^the essential identity in the standpoint of osteopathy and con-

servative surgery. Pasteur and Koch and Klebs and a host of

others, through their investigations into the processes of fermenta-

tion in and out of the body, together with the demonstration of

the close relationship between disease and micro-organisms, have
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greatly added to our knowledge of the pathological changes

taking place in many diseases, although their explanation of

such relationship is not accepted in its entirety by the osteopath.

Modern biologists have added a vast amount of data to the sum
of knowledge accumulated in the past, and to them the members

of all the schools of healing are greatly indebted. In so far as

that knowledge has been applied in explaining the cause of dis-

ease and suggesting its treatment there is a pitiable poverty.

The ground work for a rational system was laid. The inaugura-

tion of that system remained for a leader. The use of drugs,

which had come to occupy first place among the healing agencies,

was found sadly wanting. As early as the first half of the last

century, the tendency of the later time was stated by Kruken-

berg, a German physician, in these words as quoted by Park:

"Physicians should be filled with a pious reverence toward na-

ture; the organism is a whole and must be contemplated in this

sense; medical art is undoubtedly capable of decisive action, but

let us not mistake that in many cases its activity is quite super-

fluous, in very many null and inadequate, and in many injurious."

That there has been a remarkable turning away from drugs in

the last half century is evidenced from numerous facts. Note

the rise of Christian science and the numerous other cults whose

systems are based on the relation between mind and body, which

number their adherents by the millions and whose reputed cures

emphasize Krukenberg's statement that in many cases medical

art is superfluous, and substantiates Sydenham's declaration that

the healing power resides in nature; electrotherapy for a time

flourished and still has its enthusiastic admirers; hydrother-

apy has become an adjunct of practically all systems, the use of

which has been emphasized out of proportion to the possibility

of its abuse; the development of serotherapy co-existent with

the development of a knowledge of toxins produced by patho-

genic bacteria has had far reaching results; the known facts re-

lating to internal secretions, together with the observation of

pathologic conditions resulting from the absence of some organ,

usually a ductless gland, has led to the rise of organotherapy,



18 PRINCIPLES OF OSTEOPATHY.

and has served to distinguish between organic food elements and

inorganic chemical substances. The rise of these various systems,

all indicating the desertion of the drug has not been dependent

upon a realization by the physician alone of the inadequacy of
'

the drug, but equally upon that realization by the thinking laity.

The time was ripe for a revolution in the conception of cause and

treatment of disease.

The Revolution.

It was stated that in osteopathy not only was there an evo-

lution but there was a revolution. Heretofore the physician had

confined his attention to the appearances in disease, which in

truth was all that he could do inasmuch as the cause remained

unknown. Every system of treatment thus far developed had

been one designed primarily to combat effects. It remained for

Dr. Still to determine the fundamental cause of all disease and

to inaugurate a system of treatment based upon that cause. What
constitutes the distinctive feature of this revolution in the con-

cept of cause and the method of treatment of disease? All sys-

tems and sciences, whether related to healing or other aspect of

human endeavor, are a result of growth. Growth presupposes a

beginning less mature than the end. Hence it were presumption

at the present time to attempt to set definite limits to the science

of osteopathy. Professor Ladd of Yale states a very important

fact when he says that the proper definition of a science is one of

the latest and most difficult achievements of that science. Rec-

ognizing the extreme youth of osteopathy we mvist be content

with only a provisional setting of limitations in any attempt at

a statement of its constituent elements. Admitting this to be

the case, yet it is not deemed presumptuous to attempt to formu-

late in a concise manner the essential ideas in the form of what

may be called a definition. We certainly cannot assent to the

proposition that no statement of principles shall be given definite

form because we may have reason at a later time to retreat. A
policy of negation is as destructive to all progress in science as it

is in politics. If the system of osteopathy is to be advanced, if
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it is to be established upon demonstrable law, or relegated to the

oblivion of error it will be done in the best possible manner by

giving it definite direction and force through the formulation of

a specific program based upon a definite working hypothesis.

From time to time as further discovery of truth shall suggest,

that program or hypothesis may be modified. It is significant

that thus far in the history of its development no fact has been

demonstrated that has modified in any essential way or degree

the primal osteopathic concept. If care be taken to analyze the

apparently contradictory conditions which have been reported

we believe that it will be found that instead of modifying the

original concept, they but confirm and make it the more impreg-

nable.

It is needless to say that a single word cannot indicate in

any comprehensive way the nature of the system. Hence no

attempt is made to explain in any apologetic or compromising

terms why the word osteopathy came to us. It is insisted'

however, that as compared to the terminology of other systems

the word osteopathy is much more representative of the system

and is far superior to any other name that has been suggested.

The legal definition given to the system by the statute refers to

it as a "system, method, or science of healing." That it is sys-

tematic and methodical is recognized at a glance. The more

pertinent inquiry remains, is it a science? That it is not a com-

pleted science has already by inference been emphasized. That

it embraces all the elements of a science is affirmed. The defini-

tions that have been given for the word science have been many
and various. Succinctly, systematized truth may serve the

purpose as well as many of a more pretentious character. In

so far as the facts that have been gathered when arranged in

definite logical order tend to support a definite hypothesis, we
have a science. In so far as the conditions in disease are shown

to depend in definite ways upon certain properties of the struc-

tural arrangements, thereby occupying the relation of cause

and effect, we have the essentials of a science. Finally, inasmuch

as anatomy and physiology are sciences, osteopathy, which is but
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the application of these two toward the cure of disease, must par-

take also of the nature of a science. True, there are many things

in the osteopathic system yet to be reconciled and classified, but

that fact does not in any way impair its validity as a science.

Not touching upon the details that yet remain to be worked

out, a technical definition must suggest a theory of the cause, and

the treatment, of disease. In regard to the latter it must embrace

not only therapeutics but prophylaxis as well. For medicine

in the broad use of that term must include, in addition to meas-

ures employed to assist the body in recovering its equilibrium,

also those designed to assist the organism in maintaining that

equilibrium. Indeed the latter is logically of far greater im-

portance, but because of an unfortunate tendency on the part of

human nature to procrastination the former will of necessity

demand the most of the physician's labor. In order that the defi-

nition shall include essentials and provide a basis of support the

following propositions must be either directly or by inference in-

cluded:

1 . Cure is the prerogative of the organism.

2. Functional disorders will be self-adjusted except where

complicated with or dependent on structural disorders which are

beyond the limits of self-adjustment.

3 . Removal of stiTictural disorders constitutes the treatment.

In accordance with these provisions the author has elsewhere

suggested the following definition of the distinctivefeatures of osteo-

pathy: A SYSTEM OF THERAPEUTICS WHICH, RECOGNIZING THAT

THE MAINTENANCE AND RESTORATION OF NORMAL FUNCTION ARE

ALIKE DEPENDENT ON A FORCE INHERENT IN PROTOPLASM, AND
THAT FUNCTION PERVERTED BEYOND THE LIMITS OF SELF-ADJUST-

MENT, IS DEPENDENT ON A CONDITION OF STRUCTURE PERVERTED

BEYOND THOSE LIMITS, ATTEMPTS THE RE ESTABLISHMENT OF

NORMAL FUNCTION BY MANIPULATIVE MEASURES DESIGNED TO

RENDER TO THE ORGANISM SUCH AID AS WILL ENABLE IT TO OVER-

COME OR ADAPT ITSELF TO THE DISTURBED STRUCTURE.! The
elaVjoration of the various provisions in this definition will appear

as the subject is further developed in the following chapters.

1. .Journal of The American Osteopathic Association, May, 1902.
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CHAPTER II.

SOME FUNDAMENTAL CONSIDERATIONS.

Viewpoint of Life.

In another connection it was stated that a system of heal-

ing cannot be separated from a philosophy of life. As introduc-

tory to a further study of the osteopathic doctrine it is necessary

to consider in brief a few aspects of the life problem. Not that

it is possible to give an accurate definition of life ; for it is obvious

that no such definition can be given of a thing, the essential na-

ture of which is unknown. For we know not what life is; we are

only acquainted in part with the substance with which Hfe is as-

sociated and with a few of its manifestations. We know that

in one sense life is a property of a certain kind of molecule
but the explanation of that property and how it is associated

with the molecule is not forthcoming. We know that life is

inherent in this certain kind of molecule. Dr. Still has stated

that life is an individualized principle of nature. A part of

the universal life has become individualized in an aggregation of

protoplasmic molecules. How it became thus individualized,

and at death again becomes merged into the universal life, is

yet, and in all likelihood will always remain, a mystery. The ma-
terialist hopes sometime to be able to explain life in terms of

physics and chemistry. While it is true a large number of func-

tions formerly considered vital, in the sense of being out of the

realm of physics and chemistry, have in more recent years been

in their gross appearances satisfactorily explained on purely

physical or chemical laws, yet a vast nurnber of much more diffi-

cult functions as well as the finer details of every function remain

entirely beyond physical or chemical explanation. And this is

not vouched for alone by the untrained and the unscientific.

One of the most eminent of present day investigators in the field

of phyiological chemistry has this to say: "But to me the his-
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tory of physiology teaches the exact opposite. I think the more

thoroughly and conscientiously we endeavor to study biological

problems, the more are we convinced that even those processes

which we have already regarded as explicable by chemical and

physical laws, are in reality infinitely more complex, and at pres-

ent defy any attempt at a mechanical explanation^." Until

these are explained and life is shown to be but a peculiar arrange-

ment and action of atoms in a peculiar molecule with no hyper-

mechanical or hyper-chemical factors, we must assume the pres-

ence of an essence which for lack of a better term is called the

vital force. This conception corresponds with Dr. Still's matter,

MOTION, AND MIND. No attempt will be made to identify the

vital force with mind. The argument for or against that conten-

tion is purely a matter of speculation. Suffice it to notice that

a force of some kind animates all living matter and is, so far as

can be at present determined, outside the realm of physical mat-

ter and motion. This force apparently initiates, controls, and

and co-ordinates function throughout the entire organism. It is

a force continuous throughout the entire organism by way of the

medium of blood continuity, nerve and cell contiguity, and the

less known but undoubtedly important fact of protoplasmic con-

tinuity to which reference is later made in more detail.

While it is thus not possible to accept the materialist's con-

ception of living matter yet recognition must be made of the fun-

damental importance of chemical and physical law as a basis

for functioning. The chemical nature of protoplasm is signifi-

cant; composed of a dozen or more of the known elements most

of which are of low atomic weight, we find a very complex mole-

cule. If paramount importance can be assigned to any single

element, nitrogen could reasonably be placed first. That ele-

ment is characteristic of li\ing material and is fundamental in

giving to the complex molecule some of its own peculiarities.

Nitrogen unites with a sufficiently large number of other ele-

ments but in comparatively loose combinations, separating read-

ily to form new associations. It is in this respect that nitrogen

1. Bunge: Physiologic and Pathologic Chemistry.
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is of prime importance to the living molecule. The most striking

characteristic of living tissue is its tendency to continuous change

not only of a physical but also of a chemical nature. The re-

sponse to a stimulus is dependent upon this readiness and since

life,may be considered in large part a response to stimuli the neces-

sity for the ability to change becomes apparent. In this connec-

tion Spencer's classical definition of life is illuminating: The
CONTINUOUS ADJUSTMENT OF INTERNAL RELATIONS TO EXTERNAL
RELATIONS. As there will be occasion to refer repeatedly to the

fact of adjustment this conception of life should be borne in mind.

Every change in the environment of the organism constitutes a

stimulus of greater or less intensity upon that organism. The
continuous proper response to these stimuli represents a normal

condition of the organism; a failure to respond, or a response too

intense or insufficient is evidence of and further cause for a dis-

ease condition. In the sense of a continuous response to contin-

uous stimuli the organism constitutes what Spencer calls a moving
EQUILIBRIUM. When that equilibrium becomes disturbed by too

intense or too prolonged stimuli disease results, while in the con-

tinuous adjustment to circumstances is seen the normal condi-

tion of the living organism.

Considering life, then, in certain of its manifestations, it is

observed that the law of change is a law of living matter as rep-

resented in man. The study of those changes and the determina-

tion of methods to assist the organism in its response to nor-

mal stimuli and in its resistance to abnormal stimuli, constitutes the

the life problem and the problem of the physician.

Structure and Function.

In this continuous adjustment dependent on change in the

physical and chemical relations of the molecule above referred to

it is to be noted that both structure and function are concerned.

Discussions are rife regarding the relative position of structure

and function in the development of an individual or of a race.

It is not advisable to enter into the argument except to indicate

that for all practical purposes the two develop co-ordinately.
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That structure changes function in countless cases must be ad-

mitted. This fact is fundamental in osteopathic theory, accord-

ing to which most diseases are either caused or maintained by

structural conditions interfering with function. On the other

hand it is equally certain that in numerous cases there is evidence

of the modifying influence of function on structure.

The doctrine that makes the cell the fundamental biological

unit, and the physiology of the body but the physiology of the

cell, is insufficient to explain all the phenomena of the complex,

organized, living being. The cell represents one expression

of life which is inherent in the common structural basis, proto-

plasm. There is an organizing force that lies back of all structure

whether the latter be composed of cells, intercellular substance,

or of syncytia. That force is unknown but it represents an action,

an energy, a function. In this sense reasoning is justified in in-

sisting that function is a cause of structure. This assertion, how-

ever, may be followed by the equally obvious statement that

before that organizing force can express itself in any substantial

way it must have a structural basis. That structural basis is

protoplasm. From this standpoint structure governs function.

Throughout the growing period of the individual, function is

continually changing structure. Marey calls attention to the

development of grooves and depressions in the growing bone

from the continuous functional activity of the growing muscle

and other soft tissues. As the individual uses to excess one group

of muscles, the prominences to which the muscles are attached

are correspondingly increased. The muscle itself, as in the case

of the HEART in certain valvular disorders, becomes remarkably

hypertrophied. A disorder of the stomach, through the increase

of nerve impulses that pass from it, initiates changes which result

in perversions of form, more noticeable in the case of muscle

tissue. All of these are instances of the power of function to

modify structure. In large part it will be noted that the func-

tioning energy only modifies the structure in the process of growth,

compensation, or any condition where a definite purposeful action

seems necessary. As soon as the functional activity or the ener-
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gizing force has brought forth and builded its own instrument

of manifestation, observation of the human body, that of the

lower animal, and to some extent, plant life, all show that func-

tion then becomes subject to the mechanical conditions of the

structure and form. Thence on, more noticeably than during

the previous period of growth or compensation, structure becomes
modified only inappreciably and gradually by the function. The
more inert structure once formed—made ready for the indwell-

ing of the animating force—if disturbed through various forces

acting upon it, is in considerable part unable to immediately ad-

just itself, with the result that the function must immediately

suffer and continue so to do until the structural condition be over-

come with or without the aid of some extraneous factor. There-

in lies the essence of the whole argument. Admitting that func-

tion can modify the structure, it much more readily can modify

itself and hence is practically self-adjusting. On the other hand,

structure is only passively self-adjustive and hence will likely

remain in its abnormal condition until some external force is

brought to bear. Here lies the work for the physician. Struc-

ture is disturbed. Function must of necessity suffer as a result,

i. e. disease follows. The physician can attempt to change either

function or structure. Which shall it be? Function being per-

fectly self-adjusting needs no artificial aid. Structure, being

more helpless so far as self-adjustment is concerned, and being

directly responsible for maintenance of the perverted function,

demands the attention of the physician. His work in assisting

in structural adjustment is the only external or artificial factor

that is justified.

The Cell Doctrine Insufficient.

From the middle of the seventeenth century, when Schlei-

den and Schwann discovered in the case of plants and animals

respectively that living material is composed of innumerable

microscopic parts having a more or less definite shape, up to the

present decade, the cell doctrine has been growing in importance

as one of the great facts of biology. When the nature of the cell

3
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was first determined and the so called essential elements had been

differentiated from the non-essential, it was believed that a long

step had been taken toward the solution of many of the life prob-

lems. As the investigator learned that each of these individual

divisions had a more or less distinct life of its own, the attention

of the physiologist was turned from a consideration of the action

of cell groups to that of the individual cell, until in the literature

of to-day the statement is constantly reiterated that the problem

of physiology is the problem of the cell. Virchow, in his mon-

umental work on the cell structure with special reference to its

pathology, has emphasized more than any one man the indi-

viduality of the cell and the fundamental necessity for normal cell

life in order that body activity as a whole shall be normal. His

coworkers and followers have very materially assisted in defi-

nitely showing the great part played by the cell in the activity

of every living thing. Yet while all this is true it must be in-

sisted that THE PROBLEM OF PHYSIOLOGY CAN NEVER BE SOLVED

BY THE RULE OF THE CELL, and that for the reason that the cell

is not the fundamental element nor the essential fact in living

tissue. Within later years the extreme views have been modi-

fied and modern investigators are searching for the demonstra-

tion of what may provisionally be called the ante-cellular ele-

ments. That such exist there can be little question. That is,

more simple elements which have the fundamental life faculties,

lie back of the cell and are responsible for the cell. If it were

asked what is the simplest possible conception of life in its

manifestation, it could logically be insisted that protoplasm plus

an organizing force dwelling within that protoplasm constitutes

the simplest conceivable life condition. This conception is not

that of the cell doctrine as commonly understood. The struc-

tural conditions necessary in the cellular arrangement are but

one of the expressions of the life and hence are but incidental.

"All parts of the cell are but the local differentiation of a com-

mon structural basis. "^ The cytoplasm is one specialization,

the nucleoplasm is another, and the cell wall is a third of the

1. Wilson: The Cell in Development and Inheritance.
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specializations of this structural basis. It is not enough to say

that there must be the combination of nucleus and cytoplasm

in order that life may be manifested. It is a common statement

that the nucleus is necessary and hence any protoplasm devoid

of a nucleus cannot represent the fundamental unit. But cyto-

plasm does live and does manifest life after having been separated

from all connection with nucleoplasm. It shows amoeboid move-

ment, it is irritable, it flows about nutrient substances and digests

them. Hence life is still present and without question there are

present more elementary biological units. To the objection that

the cytoplasm very soon dies, and under no circumstances can

reproduce itself, it may be replied that the same is true of any of

the complete cells of multicellular man when they have become

separate. Bunge calls attention to the Vampyrella St'irogyr^,

in which no nucleus is demonstrable. And yet this organism is

eminently alive. It moves, it selects and rejects food substances.

The difference between this and other living protoplasm, and

the cellular organism, so far as life itself is concerned, is one only

of degree and complexity, not of kind.

With modern methods of research our knowledge of the actual

structural conditions of the human body has been considerably

increased and in large part corrected. One of the more striking

of the observations which bear directly upon the subject in hand,

has reference to the fact that the body is by no means entirely

made up of cellular structure. It has long been known that in

the case of plants numerous of their cells were structurally con-

tinuous. The same fact has been shown to be true in the case of

animals. In the developing ova of fishes it has been found

that the cells as they were formed were not separated but still

maintained the continuity of their protoplasm. The same is

true with reference to the ovarian cells of mammals. In the

higher animals, including man, many epithelial cells on close

inspection show the presence of protoplasmic bridges. Cartilag-

inous and many other forms of connective tissue cells are con-

nected through protoplasmic extensions. In the case of the

muscle cells of the heart is seen a typical condition. There



28 PKINCIPLES OF OSTEOPATHY.

the cells are markedly branching and the branches are continu-

ous one with another. This is of fundamental interest, as throw-

ing light upon the peculiar properties of the cardiac muscle. All

investigators have noted that the contraction of the heart takes

the form of a wave passing downward from the sinus venosus to the

apex. It was formerly assumed that this wave was propagated

from aiiricle to ventricle through the medium of nerve connec-

tion. This is now believed to be erroneous, since the nerve

tissue can be rendered ineffective while the propagation of the

wave remains unaltered. What is the explanation? Older

anatomists taught that there was no muscular connection be-

tween auricle and ventricle. This, according to Gaskell, has

been disproved and it is now known that the propagation of the

contraction wave from auricle to ventricle may take place through

the continuity of muscle protoplasm. While the continuous

nature of cardiac muscle cells has thus been recognized it is only

within more recent years that proof was given for a similar though

less marked condition in the case of most involuntary muscle
TISSUE. This becomes of special interest because of the fact

that a contraction wave started at one end of the intestinal canal

passes through a greater or less extent of the tract without further

stimulus. Therein further lies the suggestion of an explanation

of the Traube-Hering curves which are produced by the rhyth-

mic action of the arterial walls and which are entirely independ-

ent of the pulse.

From the above considerations it would seem that the con-

ception of the human body as a syncytium is not at all inappro-

priate, and that there is justification for the conclusion stated by
Meyer that both the plant and the animal individual are
continuous masses of protoplasm in which the cytoplasmic

substance forms a morphological unit whether in the
FORM of a single CELL, A MULTINUCLEATED CELL, OR A SYSTEM

OF CELLS.

1

What is the significance of the cellular arrangement? Ad-

mitting that such is present in the organism in an all but uni-

1. Wilson: The Cell in Development and Inheritance.



SOME FUNDAMENTAL CONSIDERATIONS, 29

versal degree, what purpose is subserved thereby? Several sug-

gest themselves. Note that the total bulk of protoplasm in a body
weighing one hundred and fifty pounds must be considerable.

Supposing this bulk were homogeneous and undivided, what

would be its structural peculiarity and its form? Protoplasm is

fluid, hence the lack of mechanical support would be a serious

hindrance to all of its functions and a complete prohibition of

many. By virtue of the structurally differentiated cell wall, the

intercellular substances, and the various deposits of lime and

other salts, such support becomes possible. A provision for

GROWTH is a second advantage in the cellular arrangement. Note

that every living substance can be nourished only by the process

of absorption of foods through the surface which is presented to

the surrounding medium. Note further that as bodies grow the

ratio of their increase in bulk to their increase in surface is as

the cube to the square. Hence in order that any marked increase

in size may be possible, special means must be provided for an

increase in surface, in the absorptive area through which food

materials may pass into the protoplasmic substance. By means

of the division and subdivision into more or less distinct cells,

this increase in area is provided for. A third advantage is seen in

the possibility of specialization in function. This is in part

dependent upon the changes of shape that take place in the cell,

but more upon the change in the inti mate nature of the protoplasm

itself—a change that largely defies investigation. It is at once

apparent that a completely continuous and homogenous mass of

protoplasm would be an insurmountable barrier to marked special-

ization of function. The difficulty is materially reduced by the

mechanical divisions produced in cellular development.

Since the cell is not distinct and independent, and the body

may rightly be considered a syncytium, what are the legitimate

deductions? Reference has previously been made to the neces-

sity of considering the body as a whole and not as an aggregation

of independent particles. This is fundamental in the osteo-

pathic philosophy and practice. If the body is a syncytium then
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the PRACTICE OF REMOVAL OF ANY ORGAN OF THE BODY BECAUSE

OF ITS SUPPOSED ABSENCE OF FUNCTION IS FUNDAMENTALLY ERRO-

NEOUS. All organs and all parts of the body perform to a certain

extent all functions of the body. While there is specialization

no part of the body completely loses its original properties. This

emphasizes the fact that the human organism manifests the most

COMPLETE AS WELL AS THE MOST SIMPLE FUNCTIONING CAPACITIES,

and doing so,, it can meet all conditions of environment on a com-

mon level, whether those conditions themselves be complex

or simple. And this is of importance in the organism's struggle

for existence. When man is compelled to resist another organ-

ism of complex nature such as the mammal, he may do so by the

use of his own specialized complex nature. He can meet brain

with brain and muscle with muscle. Compelled to resist the

effects of poisonous substances, whatever the occasion for their

presence in his body he may meet toxin with anti-toxin—a pro-

cess known to take place. Compelled to withstand invasion of his

own body by the unicellular organism, such as a pathogenic b'Bc-

terium, he may meet cell with cell, for phagocytosis is an accept-

ed physiological fact. The same idea is emphasized in the case

of the INTERNAL SECRETIONS. It is known that many of the or-

gans of the body provide certain substances that are essential to

the body as a whole. If there is a protoplasmic circulation it is

doubtless true that every part of the body gives and receives

from every other part, and Spencer's suggestion is significant

that a particle of protoplasm may during the course of time pass

to all parts of the body.^

A further interesting suggestion along this line refers to the

relation between this protoplasmic continuity and various reflex

disorders and chains of disorders. A pathologic condition of a

group of cells too slight to affect the nerve connections or the

quality of the blood may still be capable through the added in-

fluence of the flow of protoplasmic substance or force, of changing

the metabolism of remote structures. Virchow himself has sug-

gested that the reticular arrangement of cell continuity, will

1. Spencer: Principles of Biology, Vol. 1
, p. 192.
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much facilitate the conduction of various morbid processes.

i

This fact would emphasize the necessity of looking to other
PARTS of the body FOR IRRITATING FACTORS THAN MERELY TO THE
REGIONS COMMONLY INVOLVED THROUGH A DISTURBANCE OF THE
NERVE OR BLOOD MECHANISM.

In like manner may be understood the deleterious effects

on other and all parts of the body from the administration of

drugs. It will thus be impossible to limit the action of a drug

to the tissue involved in the disease; once having come in contact

with the protoplasm of a single cell, unless thrown out by de-

fensive action, the chemical irritant may pass to every part of

the body without leaving its protoplasmic medium.

A final interesting suggestion and one that may throw light

upon the general problem of the inheritance of disease, has refer-

ence to the protoplasmic continuity as a medium for transmitting

through the germ cells of the body, elements from each of the

other cells.

Emphasis has thus been laid upon the fact of protoplasmic

continuity, mainly to draw attention to the necessity for consid-

ering the body as much more than the sum of its parts. While

with Virchow we may assert that ''every animal presents itself

as a sum of vital unities, every one of which manifests all the

characteristics of life, "^ this can be but a half truth. The cell in

the multicellular organism is certainly dependent on associated

cells for its proper performance of function. The extent of that

dependence is as yet undetermined. Recent investigations rel-

ative to the facts of internal secretions suggest the supreme na-

ture of this dependence, and while the presumption is that the

secretion is given to the blood and lymph to be carried to those

dependent cells, yet for aught we know these substances and

much more subtle influences may pervade the body through the

medium of this closer connection of protoplasmic continuity; and

we believe that there is much of practical value to be gained by
considering, with Krukenberg, that "the organism is a whole and
must be contemplated as such."

1. Virchow: Cellular Pathology, p. 76.

2. Virchow: loc. cit.
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Cause of Disease not in the Cell.

From the extreme views of the cellular structure which have

followed the investigations of Virchow and others, there has

arisen a conception of disease which to say the least is decidedly

inadequate. From the view that the body is but an aggregation

of groups of cells related only through a common nerve and blood

supply, and each of which has its own independent function,

comes the natural inference that disease constitutes an independ-

ent and inherent faulty condition in the activity of those cells.

By the demonstration that protoplasmic metabolism was able

to synthesize various substances that were auto-toxic, a key

to numerous diseases was believed to have been found. So far as

a superficial conception goes the assumption is correct. It is

true that every cell and every particle of protoplasm may pro-

duce substances which are actively toxic to the living protoplasm

if those substances be held continuously in contact with the pro-

toplasm. It is unlikely that any product of normal katabolism

is equally disastrous if permitted to remain. Every one has ex-

perienced the sensation of fatigue. What is the peculiar sensory

condition present? Undoubtedly it represents an excess of nor-

mal waste material collecting in connection with sensory fila-

ments distributed to the muscle cells. Every student of physi-

ology is aware that in fatigue a definite toxic substance is pro-

duced. The blood serum taken from a fatigued animal and in-

jected into the vascular system of one in a rested condition, will

produce in the latter every symptom characteristic of the fa-

tigued animal. LaGrippe produces similar symptoms and Ver-

worn has attempted to identify the two conditions or at least to

show their marked similarity. In the lagrippe condition there

is present a material toxic to the cell and irritant to the nerve

terminal in a manner similar to the effect of the sarcolactic or

other acid always present in excess in overworked muscle tissue.

The presence of the bacillus of Pfeiffer, to which influenza is said

to be due, is not necessarily a detriment to the organism but in

many cases pathological conditions may be caused in part from
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its activity. In these it is not the presence of the bacterium

merely but of its excretion products that constitutes the deleterious

influence. Whether it be a toxalbumin similar in kind to that

produced by body activity remains to be demonstrated. Suf-

ficient for present purposes to note the fact that the material is

toxic and must of necessity produce cell disorder if present in suf-

ficient amount and for a sufficient period of time. Whatever the

source of the toxic material, whether it comes from bacteria, over

exercise, or perverted cell metabolism, it is immediately a possible

cause for harm.

These considerations in reference to faulty metabolism have

led many into error. The statement is made that the cause of

disease resides in the metabolism of the cell. This is true only

in a limited sense. A more nearly correct statement would be

that the disease is the faulty metabolism of the cell. It

remains to trace the faulty metabolism to its source. It is

obvious that, theoretically, numerous forms of stimuli may come

into relation with the cell protoplasm to modify its activity.

Mechanical, thermal, chemical, electric, nervous—all are known

to affect protoplasm. But in every case these influences must

be brought over channels that connect cell with periphery or

with center. For the cells constituting the organs usually in-

volved in disorder are deeply situated in an environment of com-

parative quiet. Mechanical pressure does not act as a serious

stimulus because that pressure is constant. Thermal condi-

tions are unfavorable for producing response since it is only a

sudden change that is an efficient stimulus. Chemical stimuli

only reach it through the medium of channels which transmit

fluid capable of performing the office of a vehicle, while nervous

influences are similarly carried over definite pathways. The

connection between blood and nerve having been made such

that nerve governs blood and blood replenishes nerve, the cell

in immediate connection with both is entirely dependent on the

normal condition of these for its proper functioning. Over all

is exercised a co-ordinating power, seemingly inherent in pro-

toplasm and by which the cell is maintained in balance between
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its anabolic and katabolic processes. Hence so long as the chan-

nels connecting cell with periphery and with center be kept free,

no break in the chain of events constituting the metabolic cycle

is possible. The cell will thus be able to select and keject

AT WILL. The normal hydrostatic and osmotic pressures will

be maintained at such a level as to necessitate a correct func-

tioning in vital selection. Nutrient materials will be taken in

from the blood with ease and rapidity. Waste materials will

be discharged with equal facility. Fatigue cannot long per-

sist since a growing loss of irritability will necessitate rest and

when rest is permitted the protoplasm is rapidly renewed. Bac-

terial PRODUCTS though present in the blood will not aggra-

vate for long, since the function of normal protoplasm is to se-

crete antitoxin. An uninterrupted nerve influence will keep

up a constantly normal chemical and vital protoplasmic change.

Under such circumstances the cell, vital and self-sufficient , can-

not easily go wrong in its action.

But modify the conditions associated with the channels of

interchange and note the result. Changes in blood supply and

drainage permit changes in osmotic conditions and hence changes

in activity of the cell selection and rejection; lessened cell nutri-

tion and cell regulation will result. Metabolism may be ab-

normal from changed nature of nerve influence. Undoubt-

edly in the case of most cells of the body, their activity is partly

under the control and co-ordination of nerve influence. An excess

of that influence will be cause for the accumulation of the kata-

bolic products constituting the occasion for fatigue. This means
that the nerve initiates a too rapid transformation of potential

energy of cell protoplasm into kinetic energy of chemical and

vital activity. This additional activity will further initiate new
changes immediate and remote and a chain of events be in-

augurated. A deficiency of nerve influence, on the other hand,

will permit of a lowered resistance to other stimuli, with one or

both of two effects, a trophic change in the tissue or a perverted

quality of metabolism. In the latter case the complete pro-

ducts of the normal "metabolic cycle" will not be formed and
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hence various types of degeneration may follow.

How are these interferences produced? Largely by changes

in structural arrangements associated with tissue which is

LEAST SUBJECT TO VITAL CONTROL, such as couuective tissue, es-

pecially bone and ligament. In this connection note that it is not

correct to state that the lesion causing the disorder is a lesion

of the cell. The unreduced structural perversion that osteo-

paths refer to as the lesion is essentially tissue without power

of self-adjustment, it is not protoplasmic but consists in the

passive intercellular substance. Why is bone so slow to yield?

Not because of the living cells in bony tissue, for they are prob-

ably as self-adjusting as protoplasmic aggregations in other

tissues; but because incorporated within the osseous tissue there

is a predominant amount of lime deposits which give to the bone

its unyielding character. In ligamentous and other connective

and supporting substances it is the intercellular, or more inert

substances, that constitutes the difficulty in self-regulation when

a lesion occurs; hence the emphasis placed upon bony and lig-

amentous lesions in relation especially to chronic disorders.

But in the absence of the abnormal structural conditions sug-

gested, a failure to supply the blood with materials from which

the cell claims its pabulum, excesses of whatever kind—all will

have their influence, but at most it will be but temporaiy and

so soon as the abuse—for such it is—ceases, repair is rapid and

usually complete.

Altogether, it would seem that the cell representing a defi-

nite bit of protoplasm cannot of itself cause a disease in itself

or in its neighbor. It is inherently healthy and is utterly in-

capable of harm until the connection between it and its sources

of supply and channels for drainage becomes impaired. These

connections are represented principally by blood stream, lymph

channel, and nerve substance. Interference with these by per-

sistent pressure from displaced structures which are less sub-

ject to vital control of position, constitutes the factor which pro-

duces or maintains the disturbed cell metabolism.
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CHAPTER III.

MAN A MACHINE.

The Body A Physical Mechanism.

It was stated that -underlying the practice of osteopathy there

is the recognition of a close and fundamental relation between

structure and function. Reference was made to the fact that

the human body in structural aspects partakes of the nature of

a definite machine, the operation of which follows definite me-

chanical laws. Its cellular arrangement is incidental, but is ad-

vantageous in its relation to the physical support of so large a

mass of protoplasm, its proper and perfect nutrition, and its

differentiation of function.
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Fig. 1. Leverages of the arm.

That man is a machine is an assertion trite enough yet one

that demands some consideration. A machine is an instrument

by which force is changed in direction or intensity, the change

being associated with the transformation of energy. While the

mechanic employs a vast number of mechanisms all may be re-

duced to a few simple machines, viz., the lever, the pulley, the

wedge. Each of these is represented in the human body. Prac-

tically every action of the voluntary muscles is dependent upon
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the principle of the lever. When one extends his forearm he

does so by the use of a lever of the first class; when he forces his

body from a wall by placing his hands against it the lever is of

the second class; when he flexes his forearm he employs a lever

of the third class. Borelli and Marey in their investigations

relating to the action of the locomotor organs have shown by

mathematical and other demonstration the nicety of adjustment

of those organs to the work required to be done, emphasizing

thereby the purposefulness of the peculiarities in body struc-

ture. In the superior
oblique muscle of the

eyeball, in the peroneus

muscle, and in the long,

head of the biceps, are

represented the pulley
action by which the di-

rection though not the
Fig. 2.-Pulley action of superior oblique,

.^^^^^.^y ^^ ^^^ ^^^^^ .^

changed. In the "bag of waters" at parturition, in peristaltic

action, and in certain parts of the process of vomiting are seen

illustrations of the principle of the wedge. The laws of hydro-

statics AND HYDRODYNAMICS are made use of in numerous cases.

Pascal's law of fluid pressure is at the basis of blood distribution

and blood flow; capillary attraction, osmosis, filtration and dif-

fusion, play no inconsiderable part in body functioning; the fenestra

rotundum of the middle ear with its membranous covering is a

provision for the law of fluid incompressibility. The laws of

AIR PRESSURE are utilized in the processes of respiration and cir-

culation, and in giving support to the articulations and the vis-

cera.

While it is thus recognized that man is a machine, the term

mechanism is one more descriptive of the real condition, in that

the former carries with it by association the idea of rigidity and

unyielding parts. This latter is obviously not a peculiarity

of a living organism in which continuous change is characteris-

tic. Further, mechanism involves the idea of complexity which
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is noticeably characteristic of the human body. But whether

machine or mechanism, it is to be remembered that the prin-

ciples operative in each are in large part similar if not identical.

A Chemical Laboratory.

The body is not merely a machine by reason of which it can

produce various changes in the nature of the energy with which

it comes into relation; and through the operation of purely physi-

cal laws that are possible of expression through the arrange-

ments of its numerous parts it can perform the function of a

physical laboratory. It is in addition a chemical laboratory

the capacities of which have a reach that is entirely beyond the

artifice of man. Substances are formed, torn down and re-form-

ed, which have no counterpart in the world outside of organic

life.i No man has yet been able to synthesize living proteid from

the inorganic or organic materials at his command. Even in those

syntheses which have been made artificially they are, as Bunge

points out, "achieved by the application of forces and agents

which can never play a part in vital processes, such as extreme

pressure, high temperature, strong galvanic currents, concen-

trated mineral acids, free chlorin—^factors which are immediately

fatal to a living cell."^

We may take the living tissue and analyze it, but when the

analysis begins the proteid has lost its life essence. What re-

mains we may analyze and determine in part its constituents.

We may take of the products of living proteid and after analysis

draw conclusions as to the original living tissue. But we are yet

1. "The power of the living cell to effect chemical changes in the sub-
stances which it absorbs is almost incredible, for alizarin blue, one of the sub-
stances which Ehrlich has employed, can only be reduced by the most power-
ful agents outside the body, for example, by boiling with caustic potash and
grape sugar, and yet it is completely reduced within the living body by the
liver and by the cortical substance of the kidney, and is rapidly reduced after

death by the heart, liver and muscular substance."

—

Brunton: Intro-

duction to Modern Therapeutics, p. 96.

2. Bunge: Physiologic and Pathologic Chemistry.
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in the dark as to the fundamental quahty in the chemical nature

of hving protoplasm. Even the complete formula for the dead

protoplasm defies exact statement. When that is once accom-

plished we shall have little reason then to hope for an immediate

determination of the composition of the living tissue. For with-

in the sacred precincts of the living proteid molecule we may not

go, and the discovery of the intimate nature of that substance

must continue to be a subject for speculation and not demon-

stration.

That the conditions needful for chemical action are strikingly

present in the human organism need hardly be emphasized.

Suffice it to suggest a few facts that call attention to it. The

body as a whole is over sixty per cent, water. The essential

living part of the body, the protoplasm, contains a sufficiently

greater amount to render it distinctly fluid. This fact is of fun-

damental importance from the standpoint of chemical possi-

bilities. That it is fluid rather than solid is suggested by the

fact that it flows as in the case of the streaming process noted

in the cells of certain plants; by the tendency which the white

blood corpuscle and other typical protoplasm exhibits to assume

a SPHERICAL shape; and the further tendency of other fluids

to assume that shape when absorbed within an environment

of protoplasm such as is noticed in the case of fat droplets. Ow-
ing to this fluid nature chemical action may take place more

efficiently and more rapidly, which is a fact of considerable value

for the purpose of quick response to stimuli so necessary to a

complex life. Contained within this fluid material are found

a dozen or more of the lighter chemical elements held in rather

loose chemical combination so that when materials from the

outside world have become absorbed into the protoplasmic sub-

stance a rapid change of atomic and molecular association is

readily effected. In another section reference was made to the

fact that of the elements found associated with protoplasm a few

are of fundamental importance, namely, the oxygen, the nitro-

gen, and the carbon. A few others seem to be essential but per-

form a less important role in metabolism, while still others in
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special forms may be present or absent. The proteid material

found in the body is in large part what is spoken of as combined

PROTEID. Preyer^ gives the following formula of one of the

most important of the combined proteids, namely, hsemoglobin,

which suggests the extreme complexity of the substance and the

infinite possibilities of rearrangement in the processes of vital

chemistry: Cqqq Hggo N^g^^ Fe^ S3 O^^g. This represents but

one of a large number of the combined proteids. If we permit

ourselves to dwell upon the resources from which the body chemist

may draw and the numerous products that are continuously

formed we cannot be otherwise than astonished at the unerring

precision and nicety of adjustment which is maintained through-

out the life of the normal individual.

The division point between chemical action in the body and

that dependent on other forms of energy is not a definitely de-

termined one. Yet we know that many of the fundamental facts

of physiology are largely chemical ones. Proteid foods in the

alimentary canal are acted upon by the pepsin and the trypsin

and reduced to simpler and more diffusible forms in a manner

seeiTiingly entirely identical with that which takes place out-

side the body. The oxygen entering the blood and later the

tissues, forms a combination with carbon which is identical with

oxidation processes wherever found. Hydrogen and oxygen

unite to form water in a manner similar to its synthesis else-

where so far as can be determined. Urea, formed by the liver

cells from ammonia and carbon dioxid in the blood, is in all like-

lihood the result of a process similar to its formation in the chem-

ist's laboratory. Thus is emphasized the fact that the body or-

ganism is capable of chemical possibilities not only entirely like

those outside organized life, but in addition surpasses the known

laws and possibilities of laboratory chemistry.

From the above considerations may be drawn several im-

portant inferences. Every compound not present as such

IN the food MATERIALS, WHICH IS NECESSARY TO THE BODY IN

NORMAL FUNCTIONING, WILL BE FORMED BY THE ORGANISM'S OWN

Verworn: General Physiology.
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CHEMICAL PROCESSES IF THE ELEMENTS ARE PRESENT. IrOn

compounds have for long been the staple remedies for anaemia.

In this disease there is a deficiency in the haemoglobin of the red

corpuscles, together with a deficiency in the number of these

bodies themselves. Iron is one of the necessary elements for

the haemoglobin. It was assumed that by the administration of

the iron compounds the deficiency of that element was provided

for. It has been definitely proven that the iron thus admin-

istered passes through the body practically unchanged and un-

assimilated. But the practice of administering the iron is still

prevalent. Note this fact: the fault is not one of a limited

SOURCE OF iron BUT A LIMITED POWER OF ASSIMILATION OF IRON.

The food materials of an ordinary diet contain enough iron as

well as all other elements for all normal functioning. Increasing

the amount of iron even though it may be assimilable in such

form as it is given, which is doubtful, must of necessity fail as a

remedial measure. The organism builds up from the food
MATERIALS ALL THOSE IRON COMPOUNDS NECESSARY IN THE COM-

POSITION OF HEMOGLOBIN. It has recently been contended that

ARSENIC in small amounts is a constant constituent of certain

of the tissues, and from this was derived the assumption that the

giving of arsenic in certain diseases, long a thing of practice, had
thus found its justification. Reasoning could be no more faulty.

The argument against iron in anaemia holds equally against the

oise of arsenic. In both of these cases, if a deficiency in the assimi-

lation of the substance be the real condition, then the logical con-

sideration would be the determination of the faulty condition of

the part which prevents the organism itself from selecting and
utilizing those substances which are found in sufficient abundance

in the blood.

^

Another important deduction is this: when unusual con-

ditions ARISE which demand UNUSUAL COMPOUNDS, THE LATTER

WILL BE FORMED. Haemorrhage is self-limited in most cases.

1. For an interesting discussion and several strong statements bearing
upon this subject the reader is referred to the chapter on iron in Bunge's
Physiologic and Pathologic Chemistry.
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Why? Fibrin, not found in blood under ordinary conditions,

is immediately formed from the interaction between thrombin

and fibrinogen which are present either actually or potentially

in the blood, on exposure of the latter to air or other foreign

substance. Thus the clot is formed. Why are individuals im-

mune PROM CERTAIN DISEASES? In some cases by a so called

natural immunity which presents elements in the blood antago-

nistic to infective agents. In other cases through the excessive

activity due to a previous attack whereby an increase in the

neutralizing substance was brought about. What is the source

OF LACTOSE? It is a sugar found only in connection with the

secretions of the mammary glands, generated from the stimulus

associated with the pregnant and lactation periods.

Further instances might be supplied but the point is suf-

ficiently plain. The body organism by virtue of its ability to

act and be acted upon is continually meeting new conditions

as they arise and responding in a manner which insures its con-

tinued activity as a separate and self-sufficient organism in a

world of contending organisms and inanimate forces. Through

its physical, chemical, and vital activities, aided by a favorable

medium, it is enabled to successfully maintain an identity given

to it by a long line of ancestors, but at the same time permitting

of sufficient variation in its less important structural and func-

tional details to prevent disintegration that would result were

it of a less yielding nature.

The Energy of the Body.

The suggestion that man is a machine gives rise to a consid-

eration of the nature and source of the energy that must of neces-

sity be associated with the machine. As already indicated one

of the characteristics of the machine, whether it be animate or

inanimate, is its ability to convert one form of energy into an-

other. So far as is at present known no creation or loss of energy

is possible. This law of the conservation of energy is one of the

most fundamental and significant of the laws made emphatic

during the last century. It is no less true of the living body_than
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of other mechanisms and other worlds, that the various mani-

festations of motion are but the different forms into which the

one universal energy may be changed from time to time.

What is ENERGY? Authorities differ in details, but it is

agreed that kinetic energy may be provisionally considered as

some manifestation of motion. Dr. Still has emphasized the

triune nature of the body in his discussions of "matter, motion

and mind." Matter is inert in so far as it may be independent

of motion. But matter can not be independent of motion and

manifest itself to the senses. The two are one and inseparable.

The motion of an atom is an integral part of the conception of an

atom. As soon as matter becomes separate from motion the uni-

verse as such must cease to exist. We know that appearances

are continually changing. We know that change is a law of nature.

And change is only possible through the numerous forms of en-

ergy that are associated with the substance of which all things

are composed. We may conceive of mass motion, and molecular

motion, and atomic motion. These are in all likelihood different

phases of the same great energizing principle which lies back of

the manifestation. All are concerned with the one inherent

property of all matter—that which we denominate energy.

It has been said that energy remains the same in essence.

How is it that it appears so different under different circum-

stances? This makes necessary a consideration of a corollary

to the proposition that energy is never lost or created, and that

is, that there is a continuous transformation of energy. This

capacity for transformation depends upon the circumstances and

composition of the matter with which the energy is associated.

Any mechanism which is able to cause a new appearance in the

manifestation of energy is a transformer, not a creator of energy.

The human body, as all living bodies, is such a transformer.

The proposition may be illustrated by several instances.

One of the forms which energy assumes is that of chemical

action which may be considered as an attraction between atoms.

It is needless to more than call attention to the fact that body

functioning is largely dependent upon the attraction that thus ex-
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ists. The source of such energy is ultimately from the external

world, i.e., from the food materials taken into the body and from

the potential capacities of the living cell which were transmitted

to it from its parentage. Of the latter it is necessary to assume

an inherent vitality which inaugurates the various changes of a

chemical nature with which the embryological processes are as-

sociated. Such changes constitute a transformation of vital

into chemical energy. But the chemical energy thus initiated

further assists vital activities in which new vital energy is shown,

and a retransformation appears. The food materials taken into

the alimentary canal represent immense quantities of stored

CHEMICAL ENERGY. As tliis material comes in contact with cer-

tain other substances in the canal which are the product of other

vital and chemical factors, the potential energy of the food mass

becomes kinetic in the liberation of new chemical action and

heat. The oxygen taken into the body through the membrane

of the air cell passes into the blood, is carried to various parts

of the body, unites with the carbon of the food and of the body

tissue, and in the chemical changes thus inaugurated heat is set

free. In the finer processes of assimilation and dissimilation

the same changes and reverse changes are produced through the

continuous interaction of chemical and vital activity.

There is a cohesive force associated with body action. This

may be spoken of as molecular attraction. Every molecule has

an attractive, or a repulsive, effect on every other molecule. This

is true whether the substance in or of the body be solid, fluid,

or gas. The constant intermixing of the fluids of the body in

the processes of diffusion and osmosis represents but a differ-

ence in the attraction between the molecules of the different sub-

stances. By virtue of this action a continuous interchange be-

tween parts of the body becomes possible, and considering the

fact of protoplasmic continuity it becomes doubly significant

as a factor in body metabohsm. The difference in gaseous

pressures between the oxygen of the air in the alveoli and that

in the blood explains in part the presence of oxygen in the blood.

Similarly the excess of the carbon dioxid in the blood with refer-
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ence to the amount in the lung spaces provides a means for ex-

cretion of the noxious gas. In the process of molecular action

and interaction new conditions favorable to different atomic

affinities arise and the molecular energy is transformed into

atomic energy.

The energy of gravitation while not strikingly operative in

the body is responsible for certain actions that there take place.

This energy may be referred to as the attraction between masses,

and while it undoubtedly exists in the case of different masses

of the body tissue it is insignificant as compared to the attrac-

tion between the body and the earth. In this connection it is

interesting to note the fact that the urinary apparatus of the

human body is so situated as to take advantage of gravitation,

and by virtue of this fact alone the kidneys are in large part

constantly drained of their excretions; while in most of the

lower animals gravitation is made use of in the discharge of ex-

cretions from the body. Dr: Still has suggested the important

point that in case of febrile conditions or other weakening states,

the body should be placed in an inclined position in order to as-

sist, through the energy of gravitation, the discharge of the excre-

tions through the ureters. Transformations occur in the inter-

action between gravitation and other forms of energ3\ Molecular

and chemical movements occur in opposition to the force of gravita-

tion with a consequent production of new forms of energy such

as heat and electric action.

The mechanical energy of pressure, friction, and change of

shape associated with the different parts of the same substance

are very manifest in the body and in its relations to the external

world. By virtue of the continuous movement of the body

parts and the movements associated with environment, pressures

and friction occur with the resulting liberation of heat and other

forms. The friction of the blood upon the vessel walls ac-

counts in part for the resistance to the blood flow which is so

necessary to a normal blood pressure. This friction invariablj"

produces additional changes in form, and as a result heat and

electric and chemical action appear. The mechanical pressures
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of external matter and internal matter upon nerve terminals

and less responsive protoplasm, produces impulses which are

nervous or muscular in character, either directly or through an

intermediate chemical energy which is in turn converted into a

nerve impulse. The latter acting upon the stored materials

in the nerve cell body is rechanged into chemical and vital

energy which will thence further the chain of action. Mechanical

energy acting in the nature of a stimulus is of prime importance

to the osteopath. For it is largely through the influence of

pressures that he is able to explain the various effects from mechan-

ical displacements of tissues constituting the lesion which is

the most important cause of disease.

In a special kind of molecular movement is seen another

form of energy with which the body is associated and which is

denominated thermal energy. This is spoken of as a molecu-

lar VIBRATION the increase of which explains the condition of

a rising temperature, the total absence of which constitutes the

absolute zero point. That a certain heat level is necessary to

body functioning is evident not only from experimental obser-

vation but from the known remarkable apparatus present in

man which maintains that level in spite of a fluctuating temper-

ature of the environment. This form of energy is derived direct

from the external world through the medium of radiation from the

sun and other warm bodies, and from the materials taken in

through the alimentary and respiratory tracts in the form of warm
food and air; but in large part the heat energy is indirect from a

TRANSFORMATION OF CHEMICAL ENERGY the SOUrce of which haS

been already indicated. Practically every chemical action is

associated with the liberation of heat, although in most anabolic

processes the consumption of heat is in excess of its liberation.

Of the chemical actions concerned with the liberation of heat

OXIDATION PROCESSES are by far the most important. The
AMOUNT OF OXYGEN consumed in the course of twenty-four hours

amounts to 700 grams or nearly twenty quarts per hour. This

is suggestive as indicating the immense amount of oxidation that

takes place in the body. While it is thus true that the heat is in

large part derived from chemical action together with that re-
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suiting from mechanical energy of friction and movement, it

is also true that a transformation back into chemical and me-

chanical energy takes place to an extreme degree. One chemical

change liberates energy in the form of heat. This heat, by fur-

nishing a normal medium initiates new chemical change, and

is in other cases perhaps converted directly into muscular and

other movement. Throughout the various metabolic processes

these continuous transformations are manifest.

Photic energy is essential to life processes. Light has been

defined for lack of more definite knowledge as ether vibration.

This vibration is ultimately essential to all life processes.

The process of formation of the organic foodstuffs has thus far

defied all laboratory attempts and the only source of the syn-

thesis of proteid, carbohydrate, and fat is the cell of the living

organism. From the plant the animal gets its food material

ready made. But in order that the plant shall be able to effect

this synthesis light is necessary. Through some power seemingly

associated with the chlorophyll bodies the plant is enabled to

utilize the ether vibration in the chemical processes concerned

in the formation of foods from inorganic materials. But it is

NOT ALONE in this indirect way that light is essential to animal

life, for observation shows that individuals living in an environ-

ment of greater or less deprivation of light become abnormal in

their functioning. This fact suggests the necessity for looking

to the environment of the individual for the preservation of nor-

mal health, and from this fact has arisen the light cure by which

it was hoped to overcome disease conditions through an excess

of the energy, a certain amount of which is essential. An ex-

cess OF ANY FORCE OR FACTOR IS NEVER LOGICAL AS A METHOD
OF CURE. That an excess of light is deleterious there is sufficient

evidence to show. Ordinary sunburn in fair-skinned individuals

is a pathologic condition as also are the burns from X-ray ap-

plications. Individuals working in factories where light is gen-

erated or in other conditions where an excess of light is present

suffer from various forms of cutaneous and other disorders. Light

is further a normal stimulus for the function of sight. In
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this case the ether vibration coming into relation with the pig-

mentary layer of the retina is transformed into chemical energy

which influences nerve terminals and which in turn results in

the definite subjective sensation. Whether in the human body

light is produced from transformation of other known forms

remains to be proven. In the case of certain of the lower and

especially of marine animals, chemical action or other energy

is quite appreciably transformed into light.

Ether stress or electric energy is undoubtedly associated

with a large number of body processes. In the experimental

laboratory it can be shown that both chemical and mechanical

energy may be transformed into electricity. It is probable that

similar conditions in the case of the living organism are respon-

sible for the electrical manifestations known to be present. It

is known that in conditions of activity and of pathology a dif-

ference IN ELECTRIC POTENTIAL exists in muscle such that the

active and the resting state are electrically opposite in sign,

which is also true of the normal and the injured tissue. Un-

doubtedly the chemical stress in these various states is different

and hence a difference in electric stress is entirely reasonable.

This becomes of special interest in view of the recent investiga-

tions into electro-chemistry which tend to show a marked sim-

ilarity, if not an actual identity, between chemical and electric

action. The investigation into the electric conditions of the

body has only begun and the further results are awaited with

much interest. Dr. Still continually assumes the presence in

NORMAL as WELL AS ABNORMAL CONDITIONS, of a force of an elec-

tric or magnetic nature, and no demonstration to the contrary

has yet shown that he is wrong, while what experimental evi-

dence is available suggests that he is correct. The fact that such

currents exist has given rise to numerous attempts to make use

of the fact in a therapeutic way, but thus far electrotherapy has

proven as unsatisfactory as has the drug, and for the reason that

the form of electricity present in living organisms is a special

product of the particular organism.

With reference to nerve energy little can be said. Its funda-
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mental importance is obvious and will be continually referred

to. What it is we know not. It may be measured in its rapid-

ity, it may be judged by its effect. Whether it be electrical or

chemical or neither we can not at present say. Suffice it to note

that it results from transformations of all other kinds, and in

turn may be converted into numerous forms. Mechanical force,

chemical action, light—all may influence its action and assist

in co-ordinating its impulses. It is unique among the body

forces and to the physician presents a most interesting field of

study. When its ultimate nature is once known and its man-

ifestations and variations understood, much will be done to-

ward explaining the numerous facts of body functioning and a

long stridefwill have been taken toward the solution of many
vexed problems in osteopathic practice.

In connection with the above considerations the following

table modified from Hall's Physiology is suggestive. Note

that the energy of the body finally is given off largely if not en-

tirely in the form of heat. Owing to the fact that the latter is

fairly subject to measurement, approximations of energy ex-

penditure can easily be determined:

Balance Sheet of Energy for Man at Light Work.

Exp. in Cal.

500,000
47, 500
84, 500

384, 120
192, 600

1.843,280

Income

:

Proteids 110 grams at 400 calories

Fats 100 grams at 9400 calories

Carbohydrates 400 grams at 4180 calories

Expenditure

:

Mechanical work reduced to calories

Excreta loss (1900 grams)
Warming of inspired air

Evaporating 660 grams perspiration
Evaporating 330 grams HjO from lungs
Radiation and conduction from skin

Inc. in Cal.

400, 000
940,000

1,672,000

3, 052, 000 3,052,000

Thus far the fact has been emphasized that energy in vari-

ous forms is fundamental to the life processes. It should be

understood that in some forms of energy it may exist either as

potential or kinetic, as latent or active, and that these are in-
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terchangeable. The combination of the molecules and atoms

in FOODSTUFFS represents potential atomic and molecular energy,

which; on coming into relation with certain environments fur-

nished by the body, is converted into the kinetic energy of chem-

ical action and heat. The free molecule of oxygen in the

plasma of the blood, by virtue of its chemical affinities has po-

tentially the power to unite with carbon and other elements and

substances with the transformation into the kinetic energy of

chemical action and liberation of heat. The stored protoplasm

in muscle substance represents potentially the activity that be-

comes manifest as mechanical energy on the application of a

stimulus. The stretd>ed^cpndition of the aortic wall imme-

diately following tly?r^^olicj^li§fiharge- is\^ energy which

immediately becomes active in a recoil f^rVigh its elastic prop-

erty. [^ MAt 9 WO?
J

Summarizing Vie for£gdi»g«»^rrd ma^mg a definite appli-

cation, it may be shH±e^Q)^t^A^^a^%M/L condition of health

IS dependent on a rrTTTTiiVi rnrrrlrrT -ttp'" of energies, and

that disease represents a condition of living matter such that

inco-ordination results. If the nature of muscle tissue is such

that its potential energy requires an excess of stimuli to be con-

verted into a kinetic manifestation, then abnormality exists. If

A nerve cell body is in a state of hyper-excitability due to dis-

orders of its nutrition, the condition is a too ready response to

a stimulus with resulting change to a kinetic form. Further,

THESE TRANSFORMATIONS ALL REPRESENT NORMAL STIMULI TO

BODY ACTION. Life processes consist largely of response to the

stimuli of a continuous stream of impulses that pass by count-

less afferent tracts from periphery to center. If the external

or environmental changes are too rapid or intense for a normal

response, or the organism is in a condition which prevents a suf-

ficiently rapid assimilation of energy and its proper conversion,

disorder must result. In the former the fault lies with the en-

vironment and is a cause of disease which in another section is

classified as an abuse of function. In the latter the condi-

tion will usually be found dependent on a condition of impaired
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STRUCTURE whicli modifies the processes necessary to a proper

co-ordination of energies. When, through lesion to the diges-

tive APPARATUS a deficiency of gastric secretion exists the bal-

ance between the potential energy of the food and that of the

,^,v^J^^^:^^J^c,,^

UCHT
Fig. 3.—Illustrating income, interchange, and output of energy of the body.

gastric juices is disturbed. Hence disturbed chemical trans-

formation results. Through a fault of the organic structure the

HEAT REGULATION MECHANISM bccomes deranged and an ex-

cessive chemical action with heat liberation results with a con-

sequent rise in body temperature. This rise in temperature fur-

nishes the occasion for further excessive transformation and a
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chain of effects follows. An injury to a muscle initiates chem-
ical changes excessive in kind or degree, and a considerable dif-

ference in electric potential is produced. The electric action

then is reconverted into chemical and heat energies and inflam-

matory conditions result. The continued absence of any nor-

mal stimulus from environmental change, such as light, results

in a loss of energy transformation which is dependent upon such

stimuli, and a general weakness is a consequence.

With the action and interaction of matter and motion, then,

and all under the superintendency of a guiding force, call it mind,
vitality or what not, the normal body metabohsm will be main-
tained in harmony with itself and with its environment. Through
long ages the organism has been subjected to certain environ-

mental conditions by which it has become adapted to ordinary and
to numerous extraordinary circumstances. In such adaptations

of energy is seen one of the most remarkable facts of living tissue.

Body Fuel.

The principal source of the energy of the organism is the

food materials. It is manifest that for a proper transformation

and utilization of energy there must be a sufficient quantity and
quality of the food to be disintegrated to yield the necessary forms.

As an engineer insists on a good quality of the fuel as a prere-

quisite to a full capacity in the performance of his engine, so the

human engine must be supplied with materials appropriate to

its needs. From analysis of the body substance and from exper-

imental observation it has been determined that there are cer-

tain organic and inorganic materials which are essential to nor-

mal body functioning. Among the former are proteids, carbo-
hydrates AND fats; among the latter, water and several
SALTS, more especially sodium chloride. Numerous other salts

are found in body tissues but are present in sufficient abundance
in the organic foodstuffs to make it unnecessary to supply addi-

tional material. Indeed evidence is accumulating to show that

except in the form of these complex organic substances these

various inorganic salts will not be assimilated. Bunge, in speak-
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ing of the value of lime salts makes this interesting observation:

"Lime is found combined with organic substances in food; it is

therefore irrational to prescribe lime for children in the form of

inorganic compounds. In medical practice rickety children are

constantly being ordered a couple' of teaspoonfuls of lime water.

This is useless because the amount ordered is far too small. A
saturated solution of lime contains less lime than cows' milk.

In a pint of cows' milk I found 1.7 grm. CaO; a pint of lime water

contains only 1.3 grm. CaO."i The legitimate deduction is that

two teaspoonfuls of cows' milk would be the better prescription!

The FUNCTION of the inorganic salts is in large part the regula-

tion of the medium in which organic foods may be stored, trans-

ported, and assimilated.

Thus Thompson suggests the following functions: "To
regulate the specific gravity of the blood and other fluids of the

body; to regulate the chemical reaction of the blood and the vari-

ous secretions and excretions; to preserve the tissues from dis-

organization and putrefaction; to control the rate of absorption by
osmosis; to enter into the permanent composition of certain

structures, especially the bones and teeth; to enable the blood

to hold certain materials in solution; to serve special purposes,

such, for example, as the influence of sodium chloride on the

formation of hydrochloric acid, and that of lime salts in favor-

ing coagulation of the blood. "^ Water is an absolute essential

and must be taken in greater quantity than is present in the solids

of an ordinary diet. Its functions are largely secondary to those

of the organic foods but none the less essential. The very fact

that SIXTY PER CENT, of the body is water indicates its great value.

Attention was called to the fact that the essential life substance

—

protoplasm—is largely fluid, and for specific purposes. This

fluidity is dependent on the presence of water. The following

may be enumerated as the more important uses of water to

the body organism: solvent, diluent, medium for transportation,

stimulant, and as a thermolytic agent. Unquestionably there

are individuals who take less water than is essential to a normal

1. Bunge: Physiologic and Pathologic Chemistry.
2. Thompson: Practical Dietetics.
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functional and structural condition. Proteids are the most

essential of the organic substances. It has been shown by Pfluger

and others that in case of the dog, of the organic foods proteid

alone is sufficient to maintain life, while the absence of proteid

material in the food is immediately disastrous to normal func-

tion and soon results in death. In general the statement is true

that proteids are the tissue builders while the carbohydrates

and fats are energy producers, and are oxidized with the liber-

ation of heat. In the absence or deficiency of the latter two,

proteid may be converted into sugars and fats.

With the finer processes of metabolism we are of necessity

much in ignorance. What takes place in the transformation

from non-living to living proteid cannot be known except in the

more gross details. This is undoubtedly true, that only those sub-

stances which are concerned with tissue building, secretion, and

energy transformation will be permitted to remain in associa-

tion with the living protoplasm. In this connection Dr. C. M. T.

Hulett has emphasized the fundamental fact when he says, "The
chain of events in metabolism is a closed chain and into this meta-

bolic cycle no substances but those that serve as food can ever

enter. Material not suitable for its upbuilding cannot be im-

posed upon living substance. It will take in only food elements

and only such quantity of those as its needs determine, without

regard to the supply which might be available. The only way
in which other substances, as drugs, can become incorporated

with living substance is by destroying it. Acids and poisons

unitie with it in that way. The constituent events of the meta-

bolic cycle do not follow each other in a single line but in many
lines. Pfluger has emphasized the importance of the polymer-

ization of the proteid molecule in growth—assimilation, in living

substance, in which the simple molecule takes in from the ma-

terials of the environment, atoms of food elements, attaching them

to itself until it becomes a polymeric molecule. It then breaks

down into simple molecules, each of which repeats the process for

itself, again and again, forming in that way numbers of chains
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of many similar links. Dissimilation is the reverse of this pro-

cess, the end products being principally water, carbon dioxide,

and urea. The successive chemical reactions in each chain or

line have been compared to explosions on account of the great

lability of the compounds, "i

By the process of selection which is a characteristic at-

tribute of living protoplasm, every particle of the latter and

every cell takes or rejects the materials furnished to it by the

blood or lymph. In a similar manner it throws out from its sub-

stance into the blood or lymph every material that is of no fur-

ther use to its functioning. This is true of the substances that

are formed from cell katabolism but is equally true of those

foreign elements which have temporarily gained access to the

protoplasmic substance. In order that the two processes—se-

lection of food materials and rejection of waste—^may be ex-

actly balanced the medium for transportation must be normal

in kind and quality. The lymph must contain sufficient avail-

able rnaterial from which the cell may select and must be in

sufficiently normal condition of osmotic pressure and chemical

activity as to offer no serious hindrance to the exchange of waste

for nutrition. This manifestly will depend on a normal condition

of the blood both with reference to quantity and quality. Since

the latter is entirely dependent on a proper proportion of organic

and inorganic substances the necessity for a proper food supply

becomes at once apparent.

It does not follow from the above considerations that every

change in the dietary conditions will immediately or remotely

produce a disturbance in the protoplasmic exchange. For, note

that there are large possibilities of reserve supplies between the

cell and the digestive tract. The cell itself is capable of carrying

on its functioning for an appreciable time even though the blood

be totally removed. This is true because it is a function of the

cell to store an excess of food not immediately needed. In every
cell under ordinary conditions there are fat droplets, gly-

cogen, and other reserves which in addition to its own substance

1. Journal of the American Osteopathic Association, Nov., 1901.
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will be drawn upon as the needs require. In the lymph and
BLOOD and in the intercellular tissues there are immense quan-

tities of stored material. This explains the fact that the organ-

ism may fast for weeks with little impairment of function though

there will be an appreciable loss of substance which is in large

part associated with those structures and organs which are not

immediately necessary to life.

What are the essentials in a diet? The science of dietetics

is still in a condition of chaos. Analysis of the body tissues and

excretions have thrown some light on the problem. Note this

fact: THE CHEMICAL COMPOSITION OF A FOODSTUFF IS NOT A SUF-

FICIENT CRITERION FOR JUDGMENT AS TO ITS VALUE TO THE OR-

GANISM. If this were the case the food supply of the world would

become a question of laboratory synthesis. The various

elements must be in a definite condition of combination. Further,,

NOT ALL combinations SEEMINGLY ALIKE IN THEIR VARIOUS

CHARACTERISTICS ARE EQUALLY AVAILABLE TO THE ORGANISM.

Starch and cellulose are similar in composition but the latter

is nearly indigestible. Various of the prepared foods, while

containing all the elements and compounds in proper propor-

tion, have been found deficient in their nutritive value. The

condensed foods, pepsinized and otherwise predigested foods,

are not suitable for ordinary conditions. The decrying of white

FLOUR and extolling the whole wheat variety was the fashion

among the dietarians a few years back. Chemical analysis had

shown that the whole wheat contained the essential organic

foodstuffs in more nearly a correct proportion than did the white.

Yet analysis of the feces shows that the proteids in the husks

and outer part is much less available and hence in large part

of no use to the organism except as a stimulant to peristalsis.

With the average diet available to the ordinary American

the organism is amply able to extract sufficient of the nutritive

principles to maintain body vigor. Statistics with reference

to different people and different climates are illuminating more

in that they show that what is chemically a very deficient diet
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is actually and physiologically a very sufficient one. The Es-

quimau with his tallow and the Chinaman with his rice do not

show sufficient differences from those subsisting on a more varied

diet—explainable alone from dietic conditions—to make it a

safe rule to rely upon chemical analysis alone for judgment of

food values.

In connection with the above Professor Atwater says:

"Digestibility is often confused with another very different thing,

namely, the agreeing or disagreeing of food with the person who
eats it. During the process of digestion and assimilation the

food as we have seen, undergoes many chemical changes, some of

them in the intestines, some in the liver, muscles, and other organs.

In these changes chemical compounds may be formed which are

in one way or another unpleasant and injurious, especially if

they are not broken down (as normally they are) before they

have opportunity thus to act. Some of the compounds produced

from the foods in the body may be actually poisonous."

"Different persons are differently constituted with respect

to the chemical changes which their food undergoes and the

effect produced, so that it may be literally true that 'one man's

meat is another man's poison.' Milk is for most people a very

wholesome, digestible and nutritious food, but there are persons

who are made ill by drinking it, and they should avoid milk. The

writer knows a bo}'' who is made seriously ill by eating eggs. A
small piece of sweet cake in which eggs have been used will cause

him serious trouble. The sickness is nature's evidence that eggs

are for him an unfit article of food. Some persons have to avoid

strawberries. Indeed, cases in which the most wholesome kinds

of food are hurtful to individual persons are, unfortunately, nu-

merous. Every one must learn from his own experience what

food agrees with him and what does not."^

The time for dining or the frequency does not exercise as great

an influence upon body conditions as one is led to think by nu-

merous of the so called health journals. True, one may dine

so often as to prevent recuperation between the periods of ac-

1. Atwater: Principles of Nutrition and Nutritive Value of Foods.

5
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tivity of the digestive apparatus. A frequency associated with

a small amount at each period is not necessarily bad practice.

Overloading under any circumstances is objectionable. An
ABRUPT CHANGE in dietetic habits is of more importance as a

cause of digestive trouble than is the particular habit of the in-

dividual.

With disease conditions present the viewpoint is somewhat

changed. Yet we are largel}^ in the dark with reference to the

dietetic principles to be employed in particular cases. In most

cases APPETITE is a safe guide in health and within limits it is

also in disease. Very few cases present themselves where it is

advisable to force an individual to eat against his own desire.

''Just a little to keep up strength" is advice and practice which

is accountable for numerous prolonged disorders. The patient's

desire will usually indicate the time. But it is equally faulty

logic to withhold nourishment long after the appetite has re-

turned. Fasting for ten, twenty, thirty days is advocated by

various physicians, many of whom rejoice in the reputation of

following all methods of treatment that are natural! Excesses

ARE ALWAYS UNNATURAL, and the Substitution of one abnormal

condition for another is never logical. The individual as in other

unusual conditions, may get well, but the result is only another

of the indications that the organism may regulate its function

even under adverse circumstances.

A Self-Sufficient Machine.

While it is necessary to make emphatic that the human body

is machine-like in its structure and operations it must not be for-

gotten that it is far more than a machine in the usual sense of

that word. More, in the fact that the body is a self-feeding,

self-oiling, self-operating, and self-regulating machine.

Account for this in whatever way possible the fact stands undis-

puted. Whether it be by virtue of. special physical and chem-

ical laws not yet understood or whether it be through the activ-

ity of a special vital force need not so much concern us at this

time since the proof of either contention will not alter the funda-

mentals of our position. That force^ whatever it may be, in-
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iTiATES, CO-ORDINATES, AND CONTROLS, in the most astonishing

manner, the various activities of the body mechanism, enabhng

it to perform the greatest labor with the least loss of energy

—

being far more efficient in this respect than the most efficient of

inanimate machines.

By virtue of the facts emphasized in the previous sections

the body organism is enabled to care for itself to a remarkable

degree so long as it is supplied with normal diet and environment.

The importance of this idea is such that it will be considered at

some length. If it were asked what fact is most striking and

most fundamental in the osteopathic philosophy, we should un-

hesitatingly affirm, the self-regulating power inherent in proto-

plasm. At the outset it must be noted that the organism's power

of self-protection is not unlimited. While from one viewpoint

it is preferable to consider all things as co-operating for the ulti-

mate good to each other rather than as a life-and-death struggle

FOR EXISTENCE, yet the latter condition undoubtedly does rep-

resent one of the tendencies of all nature. Hence it is presump-

tuous, in view of known facts, to assume that the body organism

will triumph in all its encounters. But the fact that it is suf-

ficient for ordinary conditions of environment and for numer-

ous and extreme emergency conditions may be emphasized by

a few illustrations.

1. It is self-sufficient functionally in health. Note an illus-

tration in the mechanism of circulation: the stomach on the

ingestion of food needs an increase of blood. The food materials

act as a stimulus to certain nerve terminals in the gastric mucosa;

afferent impulses are sent to a nerve center in the sympathetic

ganglion or spinal cord where efferent impulses are generated,

resulting in a dilatation of the gastric arterioles; the general blood

pressure remaining unaltered, an increased blood flow to the stom-

ach is inevitable. In respiration: by reason of an increase in

metabolism, an excess of carbon dioxid is generated and mod-

ifies the normal condition of the blood; that excess acts as a

stimulant to certain nerve cells located in the medulla; these

generating efferent impulses over the nerves controlling the

respiratory apparatus cause an increased activity of that me-
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CENTER IN

MEDULLA
)4r

chanism whereby the excess of carbon dioxid is eHminated. In

HEAT REGULATION (thermotaxis) : the individual is exposed to

a sudden lowered external temperature; by nerve influence and

direct effect superficial vaso-constriction and deep vaso-dila-

tation occur; hence not only a lessened opportunity for heat loss

but through several media an increased metabolism results,

which means the maintenance of the average body temperature

within narrow limits. Protection against poisoning from

toxic materials produced in normal metabolism, is strikingly

illustrated in the case of the conversion of ammonia which is

quite poisonous into urea which is much less so, by the cells of

the liver. In vomiting is seen an example of emergency func-

tion exemplifying self-regulation; an irritating substance is taken

into the stomach which, acting

as an intense stimulus on termi-

nals of the vagus nerve, causes

afferent impulses to pass to the

so called vomiting center in the

medulla; efferent impulses sent

out over the vagus, the lower

intercostals, and the ' phrenic,

cause a forcible expulsion of the

irritating materials, at the same

time through other mechanisms

the orifices of the stomach are

co-ordinated, the glottis closed,

and anti-peristalsis of the esoph-

agus occurs. In the depressor

NERVE another emergency func-

tion is provided for; under or-

dinary conditions of blood pres-

sure that nerve is inactive.

When by reason of increased

-Nervous mechanism in vom- peripheral resistance or other

cause the pressure becomes ex-

FiG. 4.

iting.

cessive, terminals of the nerve in the walls of the ventricle are
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stimulated, afferent impulses are sent to the vaso-motor center

and general and special dilatation occurs with a consequent

lowering .of pressure.

But also in disease conditions we note the regulation. In the

HIGH TEMPERATUEE of the body we have a condition unfavor-

able to the development of micro-organisms which are known to

be associated with various fever states; that high temperature is

brought about by the disturbed condition of the body, the excess

of waste producing a condition of toxicity, which acts as a stimu-

lus to an excessive metabolism resulting in an overactive oxida-

tion, while in part—perhaps the principal part—-the rise in temper-

ature results from a lessened heat loss through peripheral vaso-

constriction; the heat thus generated acting not only in the man-

ner suggested above but assisting in ridding the body of foreign

and waste material by burning it. Bunge emphasizes the above

facts by several illustrations. Thus the spirilla of recurrent fever

lose their mobihty at 40° C. (104° F.); the most favorable temper-

ature for the tubercle bacillus is 37°-38°C. (99.5°F.); the propa-

gation of the streptococcus erysipelatosus is terminated at 40°C.

(104°F.) and the organism is killed at 41°C. (105. 8°F.) "In this

connection," this author says, "we must remember that in fever the

average temperatures only are taken, and it is quite possible that

in certain tissues, and perhaps more especially in those parts where

the bacteria most abound the temperature runs up to a much
higher level." In convulsions, according to Dr. Still,i ^g rep-

resented an effort to overcome a disturbance in the equilibrium

of certain of the vital forces. The increased activity of the

SKIN in disturbed renal conditions represents an emergency func-

tion as well as an example of the substitution power of the

body organs. In infection the white blood corpuscles are in-

creased in number and efficiency as a result of some stimulus de-

pendent on the presence of pathogenic bacteria; while in addition

to this function of phagocytosis of the white blood cell an in-

creased antitoxic condition of the blood and tissues is produced

1. Still: Philosophy of Osteopathy.
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dependent on the same factors. ^ In starvation the body is

preserved in a remarkable manner, for not only are stored foods

—glycogen, fat, etc.—first drawn upon, but when this source of

supply becomes exhausted the organs least essential suffer first.

The following table from Stewart's Physiology, giving per-

centages of total organ weight lost in starvation is suggestive:

Brain 3 Kidneys , 26
Heart 3 Blood 27
Bones 14 Muscles 31

Pancreas 17 Testes 40
Intestines 18 Liver 54
Lungs 18 Spleen 67
Skin 21 Fat 97

2. It is self-sufficient structurally. Note the calloused

CONDITION of the palms in the case of an individual who performs

much manual labor; or the similar hardening of the gums of those

who are without teeth—structural change because of functional

increase. The body is continually meeting with mechanical

forces sufficient to temporarily displace parts, e. g., the ribs,

in which the normal tension of muscle and ligament is usually

sufficient to readjust. In case of slight wounds blood and

lymph together are able to approximate the parts and healing

results.

1. Stem and Korte (Berl. klin. Wochen., 1904, No. 9, p. 213), by using

a method devised by Neisser and Wechsberg, have measured the bactericidal

power of the blood serum of typhoid fever patients and of normal individuals.

To fixed quantities of fresh unheated rabbit serum and a dilution of a twenty-

four-hour bouiUon culture of typhoid bacilli varying amounts of heated ty-

phoid serxun were added. After the mixture had remained at 36.5 C. for

three hours the whole was plated. The authors find that almost complete

bacteriolysis takes place, even when typhoid serum is used in very high dilu-

tions. In a few cases the serum, when diluted 50,000 times, is still active.

Sera from persons who have not had typhoid fever possess a much lower

bactericidal value, and usually are only effective in dilutions of 1:200 or there-

abouts. No relationship can be made out, either between the severity of

the disease or the tendency to relapse and the bactericidal value of the serum.

Neither does there appear to be any direct connection between the agglu-

tinating power of the serum and its bactericidal action. Sera diluted beyond
the agglutinating point are still bactericidal.—American Journal of The
Medical Sciences, June, 1904.
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But also in disease the regulating power over structure is man-

ifested. On the structural change in the semi-lunar valves per-

mitting a regurgitation of blood, the ventricular muscle hy-

pertrophies to correspond to the increased work to be done; in

which case we have a compensatory structural change. In dis-

location OF the hip where tension of ligaments and muscular ef-

fort are insufficient to accomplish reduction, compensatory changes

occur, such as shortening and lengthening of muscles, formation

of a new acetabulum with adhesions for ligaments. In broken

BONES where continual motion has prevented the knitting pro-

cess, "false joints" have been formed with all the essential struc-

tures, articular surfaces, ligaments and synovial membranes.

In local DILATATION of the upper intestine in case of absence of

the stomach, and in the remarkable case referred to by Spen-

cer where, as a result of partial obstruction at the cardiac orifice

of the stomach, food material, collecting in the lower part of the

esophagus, initiated processes resulting in a dilatation of the canal,

the development of glands, and a crude form of gastric diges-

tion, we have illuminating instances of the ability of the organ-

ism to rise to the occasion.

The above facts have been emphasized for the purpose of

impressing the fundamental proposition that all processes

OP HEALING ARE DEPENDENT ON THE INHERENT POWER OF PRO-

TOPLASM; THAT THAT INHERENT POWER TO HEAL WILL BE EXER-

CISED SO LONG AS STRUCTURAL CONDITIONS ARE NORMAL, and in

the vast majority of cases where the structural conditions are

abnormal, adjustment of the latter is not beyond its power;

that the duty of the physician is only to keep external things

—things external to function—favorable to the exercising of

that power.

The Tendency to the Normal.

The considerations in the last section are partly explana-

tory of, but more properly lead up to, a more definite determi-

nation as to the nature of a normal condition and the reasons for

such a tendency to continually maintain or restore that condi-

tion. If the question were asked as to what constitutes a nor-

mal condition few there are who would not be able to give a fairly
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satisfactory answer in general terms. But though the general

conception were held by each, to explain the specific elements

necessary in a normal condition is a task of some considerable

difficulty. If we answer that a normal body is one in which

the different parts are working in harmony we have a satisfac-

tory general answer. But if we attempt to give the several ele-

ments a mathematical value and then insist upon measuring every

individual by that standard we will certainly meet with insur-

mountable difficulty. If by careful estimates we determine that

33 grams of urea is the normal amount excreted in 24 hours,

shall we call that individual abnormal who excretes only 28 grams?

If we determine that 72 beats per minute shall be the standard

for heart action, shall we decide that Napoleon whose heart rate

was 40 and that others whose rate was below or above the aver-

age figures were not normal? In relation to men collectively,

then, no standard of normality can be given. But how about

the individual? Can we establish a standard for each individual?

The difficulties are identical. The individual condition is con-

tinually changing in quality and quantity of functioning. The

change is no evidence of a departure from the normal. It is

THE NORMAL THAT VARIES and hence an absolute value cannot

be given to the various elements constituting a normal.

If we shall make symptoms the criterion of our judgment

we shall certainly fail in numerous cases. Many disease condi-

tions are present for long periods of time though presenting abso-

lutely no noticeable symptoms, subjective or objective. Further,

certain changes in appearance ordinarily considered symptomatic

of disease are not so in reality; for instance a rapid heart beat is

usually apparent following the climbing of a steep hill. The

individual is subjectively distressed and the objective symptom

of rapid heart beat is present. But the actual condition instead

of being abnormal is normal under the circumstances. Is

PAIN an abnormal condition? Not necessarily nor usually. Sub-

jectively it is a psychic condition and as such is in one sense a

product of cerebral activity. In so far as it is a warning it is a

normal condition though it is usually if not always evidence o^

some abnormal condition. This is equally true of other sub-
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jective symptoms. We cannot, therefore, rely upon symptoms

as a criterion for judgment of a normal condition. The best that

can be done under the circumstances is the determination, by

•COMPARISON WITH THE AVERAGE CONDITION OF THE AVERAGE

INDIVIDUAL, with modifications of judgment dependent upon the

presence or absence of symptoms, as to the degree of abnormal-

ity, the line of demarcation between normal and abnormal being

.a non-determinable quantity.

While it is true the details constituting a normal condition

are not confined within known and unyielding limits, the general

forces back of the tendency may be determined. In the first

place there are two fundamental forces associated with the life

of each organism, the first of which is heredity. By the term is

meant that peculiarity derived from the total ancestry.

THAT compels A LIKENESS TO TYPE. Wliat is inherited? (a) The

xiFE PRINCIPLE itself and (b) the general form and func-

•TiON. It is to be noted that inheritance does not refer simply to

the relation between immediate parent and offspring but between

the whole line of ancestors and the individual. An individual

may present the special peculiarities of his grandsire rather than

those of his sire, in which case there is a special quality of germ

plasm handed down through the parents but not becoming man-

ifest in them, to reappear in developed form in the grandson.

•Such a reversion to ancestral characters is technically referred

to as ATAVISM.

The second great force is that of adaptation which has refer-

•ence to the peculiarity that permits an unlikeness to type

—a peculiarity which is dependent on the environment for its

manifestation. What varies? The special features and func-

tions. No two individuals are alike in their structural or their

functional characters; and this individual variation, in so far as

it is not a likeness to some ancestor, is dependent on conditions

of environment, i. e., dependent on stimuli acting upon the or-

ganism during its separate existence.

Both of the two great forces are necessary; the one in order

that stability shall be preserved and the identity of the species

maintained; the other in order that the individual shall not be
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disintegrated because of an absolutely unyielding nature. Eacb.

one of the two forces tends to counteract the extreme tendencies

of the other and hence the happy medium is maintained. Hered-

ity alone would make an absolute condition necessary to a nor-

mal one. No adaptation to the continually arising new circum-

stances could be possible. Because of the adaptation associated

with living material variation is possible. Hence the boundaries

of the field of normal action are markedly widened. Recog-

nizing the two forces it is possible to explain in a general way
INDIVIDUAL PECULIARITIES, such as difference in heart beat, in

bowel activity, and perspiration; and circumstantial peculiari-

ties, such as increase in respiration dependent on altitude, hyper-

trophy of the heart in valvular disorders, thickening of tissues-

in cases of continuous wear. These considerations become of

special interest and fundamental importance to the osteopath,

especially in their application to the determination of lesions ..

In a later chapter there is indicated in detail the points neces-

sary to consider in the diagnosis of a lesion but in this connec-

tion we wish to emphasize one case. The tendency of the be-

ginning osteopath is to assume that every variation of structure,,

especially in the position of the spinous process, is a lesion. The

foregoing considerations would suggest some possible excep-

tions. And experience demonstrates that there are numer-

ous exceptions. The spinous process may be deviated because

of an overdevelopment of muscles on one side—the right in

right-handed individuals, for example—or from a faulty condi-

tion of nutrition in foetal life, or from various other forces, which

while causing an appreciable variation from the average condi-

tion does not cause or predispose to disease, and hence could

not rightly be called a lesion. What is true of the position of

parts is true of the several other conditions that may be present.

In all considerations of diagnosis the possibility of unusual.

appearances being normal must be recognized.

A normal individual is one sufficiently like the species-

to maintain its identity as a member of that species but

pliable enough to change in any part or function suffi-
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CIENTLY TO MEET THE AVERAGE EMERGENCIES OF ENVIRON-

MENT, WITHOUT INTERFERING IN ANY WAY WITH ASSOCIATED

FUNCTIONS. If the incident forces are sufficiently intense or pro-

longed to produce a modification beyond the limits of adaptive

response disease will result. Otherwise, while function and

structure may be temporarily modified, disease beyond the limits

of self-cure will not occur. As a specific illustration mention

may be made of the effect of a change of altitude. On passing

from a lower level to one considerably higher a new condition

of environment is represented in the rarer atmosphere. If there

were not the principle of adaptation, the organism would soon

succumb for lack of oxygen. But possessed of that principle

the organism responds by a quantitative change of function.

Respiration and heart action are quickened and vital equilib-

rium thereby maintained. This change of function is not per-

verted FUNCTION, for it is normal—necessary—under the cir-

cumstances. The normal has varied. Temporarily, the in-

creased function may distress, but permanently other functions

are unimpaired. But, if this change of air pressure be extreme,

so that the organism's adaptive capacity is overreached, func-

tions are perverted and disease beyond self-cure will result.

This tendency to the normal results in part from certain

well known principles which may be enumerated.

1. First are those of a pliysical nature. Self-reduction of

luxations depends to a considerable extent upon the difference

in mechanical tension on opposing parts of the luxated struc-

ture; in the case of the formation of a new acetabulum the me-

chanical PRESSURE operates to produce the cavity. The discharge

of irritating particles from the bronchi is effected by an appara-

tus which utilizes air pressure.

2. Or the tendency may depend upon chemical conditions.

The CARBON DioxiD acts as a chemical stimulus to the nerve cells

controlling respiration. The immunity to certain diseases through

the medium of an increased antitoxic condition of the blood

is secured by chemical means. The coagulation of the blood

thereby preventing its own loss is largely a chemical process.
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3. Finally, the tendency is dependent to a considerable

degree upon certain vital principles. The protection from
LOSS in the more essential organs in the case of the deprivation

of food above referred to; the formation of a stomach and

arrangements for gastric digestion in other parts of the alimen-

tary canal when the stomach itself has been obliterated or ren-

dered ineffective; and the chemotactic action exhibited by the

white corpuscle in the presence of the pathogenic bacteria, are

illustrations of this principle.

It is not to be presumed however that these various sep-

arate principles act separately in bringing about the adjustment.

It is likely that in no case is this true but that the three are as-

sociated and co-ordinated by the vital force of the organism.

And thus continually guarding and restoring, the organism is

enabled to pass its alloted existence in a world rife with changes

of environment which may at any time be sufficient to inaugu-

rate disease. But by virtue of the tendency exercised both in

ordinary and extraordinary circumstances it may usually triumph,

and hence it is in a very real sense that the statement is true that

"disease is the stimulus to its own cure."

Fifi .').
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CHAPTER IV.

THE.ETIOLOGY OF DISEASE.

In a previous chapter it was suggested that health repre-

sents a condition of body harmony and that disease is body dis-

cord. For purposes of convenience perverted function may be

accepted as a definition of disease. While this is not entirely

satisfactory in that most diseases are associated with structural

changes also, yet the appearances so strongly emphasize the

prime importance of functional perversion that use will be made
of the phrase. Granting that there are limits to the self-regulating

power of the organism and that disease does exist, it becomes

necessary to inquire into the cause of disease: and first will be

mentioned the most important of two general causes.

Abnormal Structural Conditions.

Whatever in addition he may be, man is certainly a machine.

It is further obvious that the function of a machine, its action,

is absolutely dependent on its structural integrity and that just

as soon as any part of the machine becomes disturbed in relation

to other parts disorder of action will result. Is this true of the

man-machine? It would seem a simple proposition easily an-

swered. Yet objection is offered. Without at this time entering

into a discussion of the relative placing of structure and func-

tion, a few facts may be indicated tending to prove indisputably

the contention that the abnormal structural condition is

a frequent cause of perverted function.

Medical history teems with records of cases where at least

gross anatomical disturbances initiate definite and far-reaching

physiological disorder. A few of such will be specified. A dis-

located HIP will cause sciatica. How does it do so? By direct

pressure, not necessarily on the nerve, perhaps, but upon struc-

tures closely enough associated with it—^its blood supply, for
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example—to result in its disorder. Note the statement of Church:

"Compression of the nerve in sitting or by vigorous action of the

leg-flexors and rarely contusions from blows below the sciatic notch

may induce it."^ Strumpell refers to "neuralgias secondary to

trauma and compression. "^ A dislocated cervical or even lum-

bar vertebra will cause paralysis by pressure upon the spinal cord

or upon its sources of supply. Scudder refers to cervical condi-

tions in this manner: "The most common form of cervical dislo-

cation is that occurring upon one side, and is usually without fa-

tal result. This is rather a common injury. It is often unrecogniz-

ed."^ An occluded artery will cause dry gangrene and an occlud-

ed vein will cause moist gangrene. Note Nancrede's statement:

"Indeed except when the traumatism physically disintegrates

tissues as a stone is reduced to powder, heat or strong acids physically

destroy structure, or cold suspends cellular nutrition so long that

when this nutrition becomes a physical impossibility vital metab-

olism can not be resumed, gangrene always results from total

deprivation of pabulum."* He also indicates what most sur-

geons assert that the moist form depends in part upon inter-

ference with drainage. According to many authors and inves-

tigators, including the renowned Virchow, the gastric ulcer is

caused by a disturbance of the circulation by embolism or other

occlusion or obstruction. A flat chest vitiates lung tissue and

renders it susceptible to invasion by bacteria. Pregnancy by

pressure on renal vessels produces albuminuria. Sclerosis,

overgrowth and hardening of connective tissue structure, causes

paraplegia and similar conditions. Tachycardia is caused by

pressure paralysis of the vagus nerve from "tumors, aneurism,

enlarged lymph-glands,* * * * in the neck or thorax."^ A
sprained ankle causes congestion and infiltration, thereby

producing various sensory and motor disturbances directly and

1. Church and Peterson: Nervous and Mental Diseases, p. 295.

2. Strumpell: Text-Book of Medicine, p. 814.

3. Scudder: The Treatment of Fractures with Notes upon a few Com-
mon Displacements, pp. 489-490.

4. Nancrede: Principles of Surgery.

5. Anders: Practice of Medicine, p. 670.
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Teflexly. And finally, "the movements of the muscles of the

NECK, by pressing on the jugular vein, are sufficient to affect the

cerebral circulation.''^

In all of the cases mentioned above we have illustrations of

the fact that function depends on structure. That such cases

€xist IS recognized by all authorities and is disputed by none.

In all of these cases the anatomical perversion is a gross one

and the functional change is also gross. Why should we limit

the application of the principle to the gross cases? Let us fur-

ther analyze some of the above instances. All are agreed that

the dislocation of a hip can produce an inflammation of the sciatic

nerve. Is it a greater tax on the intellect to conceive of a func-

tional disorder of less degree dependent upon a less severe struc-

tural perversion? If an intense stimulus will produce the neuritis

why will not a less intense but long continued stimulus produce,

if not a neuritis, at least an appreciable disorder of some other

kind, for instance a deadening effect, a numbness, or a change in

vasomotor impulses that are carried by the sciatic nerve? Note

the case of the paralysis, partial or complete, dependent on dis-

location of a cervical vertebra. Is it an insult to intelligence to

assent to the proposition that if a gross dislocation can produce

& paralysis, a less perversion, for instance a severe torsion or strain

may so impinge not upon the cord directly but upon the innu-

merable channels that connect the contents of the neural canal

with the structures anterior to the spinal column, as to very

materially interfere with the exchange between those regions?

We think not. If it be possible that gangrene of a tissue is

dependent on the total obstruction to the arterial supply to that

tissue, why is it not reasonable that a partial interference with the

flow of blood through an artery may result in a less completely

starved condition? That partial interference may easily be pro-

duced by direct pressure of structures upon it or by interfer-

ence with the nerve mechanism which governs its diameter. And
if an enlarged lymphatic gland may by pressure produce a rapid

action of the heart through interference with the inhibitory

function of the vagus, why is it not reasonable that tightened

1. Schafer: Text-Book of Physiology.
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conditions"^ in the spinal structures, by pressure upon the accel-

erator fibres found in the sympathetic, may produce a similar

overactivity of the heart? There is no question that such tight-

ened conditions occur, and are followed by such cardiac dis-

orders. If the LUNGS are weakened by a depressed condition

of |the thoracic walls, why is it not true that the heart may suffer

from a like crowding, or, through a weakened diaphragm which

reasonably could follow the depressed ribs, a general ptosis of

the abdominal organs result? If it is possible that contraction

of cervical muscles produces a change in cerebral circulation why
may not a contractured, i. e., chronically contracted—muscle

produce a chronic disturbance of that circulation and hence a

congestive headache? If a pregnant uterus by virtue of its

size and weight may produce renal disorder by pressure, why
may not a tumor, a contractured muscle, or a subluxated bone,,

acting upon a vital structure directly or indirectly connected

to the kidney, produce disorder of that organ in a similar man-

ner? If a SCLEROSIS interfere with nerve impulses in the spinal

cord, why may not a thickening of tissues connecting vertebra,

with, vertebra produce similar disturbance in the nerve fibers

or blood-vessels which pass so numerously into and out from

the spinal canal, among and between and through those con-

necting bands? And it is more reasonable; for there is some

question whether the sclerosis in the cord is primary, or has re-

sulted as a process secondary to the degenerating nervous tissue,

while there is no question that the spine becomes more and more

rigid as it is continually overworked or strained in various of

its parts. If a sprained ankle is a common occurrence and if

congestion and infiltration are resulting conditions which cause

direct and reflex disturbances, why is it such a draft upon credul-

ity to believe that a similar common condition of sprain, with

similar congestions and infiltrations and similar direct and re-

flex disorders may occur in the scores of articulations which are

presented by the spinal column?

But it is not necessary to rest the case entirely on assump-

tion. Evidence has been accumulated and is still accumulating
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which is most confirmatory in character. Case after case has

been found by phyicians who are careful in observation and

logical in judgment, showing that these various structural per-

versions are present and are associated with functional disorders,

the removal of the structural condition uniformly resulting in

a disappearance of the disorder. It is at the present time not so

much a question as to the fact that a structural disorder pro-

duces the disease as to the details of the manner in which the

latter is brought about.

Disease Maintained by Structure.

It is not of such moment as to what was the original stim-

ulus to a disordered function. We have no quarrel with those

who insist that the functional disorder may result from a mul-

titude of forces which act continually upon the organism. It

is readily admitted that constant disregard for well known laws

of health must of necessity produce disorder, and in another sec-

tion special attention is called to the fact. The more important

question is to determine what is fact and what is fiction in the

mass of rules given for correct living. A thousand conditions

of environment and of individual may initiate or predispose to

disorder of function. This fact must be recognized in order

that the individual shall understand that he must reap what
he sows. It must be a part of the work of the physician, as it is

only less emphatically the duty of every man, to assist in a proper

understanding of the known laws of health, and a proper appre-

ciation of the responsibility for one's own health, bodily, mental,

and spiritual. Temperance in all things is absolutely a pre-

requisite for continued well being. Any intemperance will re-

sult in at least a temporary impairment of function. With most

normal individuals a few experiences will teach wisdom. Hence

most individuals pass through life with a fair degree of health

so far as disorder dependent on wilful abuse is concerned. When,

however, a disorder becomes manifest and persists in spite of

removal of the intemperance or abnormal condition of environ-

ment it is certainly logical to assume that some other factor is

6
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maintaining the disease, for function is infinitely self-reg-

tjLATivE. The osteopath insists that the other factor is perver-

sion OF STRUCTURE, and that structure a part which is less im-

mediately and less completely subject to vital control—the more
inert tissues such as bone, ligament, cartilage, and other con-

necting structures. Hence where a disorder is maintained, rea-

son and observation both indicate that the structural condi-

tion is the factor that prevents a return to normal func-

tioning. The question, therefore, is not as to the original force

that caused the disorder, but why does not the sick man get

well. It is just as much a normal power of the organism to

return to normal functioning as it is to maintain functional equi-

librium manifest in the ordinary healthful life. It is in fact

impossible to actually differentiate between the two. An ex-

cess of carbon dioxid is a normal stimulus to the removal of that

excess. This is true in other cases. The organism restores con-

tinually its proper function largely through the medium of stim-

uli furnished by its own katabolic products. The presence of

other substances not nutritive in character, e. g., bacterial ex-

creta, produces a similar result. Whether through ages of adap-

tation and from hereditary transmission or from inherent en-

dowment co-equal with life itself, the fact that this self-protec-

tive power exists may be affirmed with little probability of error;

and that function is absolutely self-regulative while structure

is only less responsive to the same forces is equally certain. Hence

in the ordinary disorder that seems beyond the limits of self-

restoration we must logically look to the structural condition

for the factor maintaining the disorder. And experience has

shown that little in addition is needed, for with the average in-

dividual the average environment constitutes a normal condi-

tion. With such an environment to which the individual has

long been accustomed the organism is master of the situation

and needs only freedom to exercise its restorative powers.

The truth of these considerations is evident in case of chronic

disorder. But they are no less true if less evident in acute con-

ditions. It is said that a certain prominent instructor in a rec-
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ognized medical college told his students on the occasion of their

graduation that 95 per cent, of their acute cases would get well

whether they were treated or not. We are not sure that the

percentage is too high. This does not argue for a policy of non-

interference. For osteopathic experience shows unquestionably

that the reparative forces may be given greater freedom for action

by appropriate treatment. In general the length of time re-

quired by the unaided organism to restore normal conditions

ma)'' be lessened one-half. What is the philosophy of the

treatment under such circumstances? Under the influence of

an excessive stimulus, as a marked disease condition, the or-

ganism exerts its full powers of response but very materially at

the expense of certain secondary abnormal functioning. That

is, the vital forces are all concerned with the state of emergency

which diverts attention from certain functional and structural

conditions that under the circumstances are secondary in im-

portance. These, together with the added disorganizing factor

of an excess of stimuli due to the disease, become more or less

deranged. As a result varying symptoms are manifested which

represent in large part evidences of the secondary disorganiza"

tion. One of the most common of the latter is change in struc-

tural relations, e. g., contracted muscles. But contractured

muscles, directly and through their attachment to bone or other

tissue, further disturb structural relations and hence an addi-

tional causal factor is presented. This structural perversion

which has been produced secondarily is an added cause not so

much of the disease but of the inability of the organism to im-

mediately recover. Hence by keeping the structural condition

reduced the total time for recovery will be appreciably short-

ened. If this assistance is not given the organism will recover

in most cases unaided. But in others the disease will become

chronic not because the function delights in irregularity

nor because the environment or habit of the patient is necessarily

an insurmountable hindrance, but because the inert structure

which was disturbed has become set in its relations and the nor-

mal tension of surrounding tissues is insufficient to readjust.
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It is not necessary to assume that the perverted structure

arose .as a secondary result. It is enough to note that in count-

less cases there exists a deranged structural condition which,

not of itself capable of producing marked disorder, yet permits

of a lessened resistance to the extraordinary stimuli and when

the disease results from the latter, prevents a complete response

to the new conditions by interfering with normal nerve or blood

action. In such the structural difficulty is part of the original

cause of the disease in that it represents a predisposition. It

becomes the principal if not the entire factor which prevents a

ready return to normal.

The Lesion.

By osteopathic usage the word lesion has acquired special

significance. The surgical conception of lesion, any hurt or

injury to a part, and the pathological concept, any local or

circumscribed area of tissue undergoing abnormal functional

changes, must be carefully distinguished from the osteopathic

concept which is any structural perversion which by pres-

sure PRODUCES OR MAINTAINS FUNCTIONAL DISORDER. Note

FIRST that the definition includes all tissues. While it is true

that the bony lesion occupies first place by virtue of history and

importance, muscular and ligamentous perversions are rivals

of the former for preeminence. A viscus may act as a lesion,

and among the most serious of diseases are those directly de-

pendent upon pressure from prolapsed viscera. In the second

place note that the structure must be perverted, that is, not nor-

mal—has departed from the usual or average condition. Third,

note that the condition of function is included in the conception

of lesion. This is of fundamental importance. From what has

been said in a previous section it can be understood that a struc-

ture may be perverted in the sense of being unusual and still not

be a cause for change of function. This variation is still within

the limits of normal adaptation. A spine may have its curves

markedly exaggerated or completely obliterated and the func-

tional conditions still remain normal. To make of it a lesion in
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the osteopathic sense there must be included the idea of func-

tional disorder as a consequence of the structural perversion.

Finally, note that the disorder is produced by pressure. This

latter idea is the keynote in disease causes. We believe this

conception of the term lesion is the proper one from the stand-

point of usage, convenience, and simplicity.

The perverted structural condition may be a disturbed

positional relation of parts. These may be further classified into

(a) DISLOCATION, wliicli usually refers to bony tissue and repre-

sents a condition in which there is a complete separation of the

articular surfaces. An example of this class would be a hip dis-

location, (b) Subluxation, also usually referring to bony

structures but in which there is an incomplete separation of the

articular surfaces, is a second type. A rib is more commonly
subluxated than dislocated, (c) Displacement is more com-

monly applied to yielding structures and especially viscera in

which there is no well marked or special articulating surfaces.

It is more appropriate to speak of a displaced uterus than of a

subluxated or dislocated one. (d) The lesion may be in the nature

of a CONTRACTURE, more especially of muscle tissue. While it

is true that all living tissue is more or less susceptible to change

in shape through the phenomenon of contraction, muscle tissue

because of its specially developed power in this particular must

occupy first place. While the contracture is a position change

it is also a size change and might appropriately be considered in

the next division. For there is undoubtedly in the majority of

muscular contractures an increase in the total bulk of the muscle

though not necessarily in the amount of muscular fiber.

In the second place the disorder may be a disturbed size

relation of parts. These may be also further classified into (a)

lesions from overgrowth. In the case of a hypertrophied heart

or a thoracic aneurism direct pressure is exerted upon the lungs

and other thoracic structures with resulting disorder of their

function, (b) arrested growth and (c) atrophy are less com-

mon conditions but are occasionally noted. In the case of an

atrophied liver the resulting disturbance of associated abdominal
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viscera may be directly dependent upon this size disturbance, (d)

Perverted growths, as in the case of exostoses and tumors which

are special forms of overgrowth conditions, are considered as

lesions.

Reference was made to the fact, fundamental in import-

ance, that the lesion produces disease by a pressure effect. In

what way is that pressure applied? The question demands a

rather extended discussion but will be briefly outlined in this

connection.

The.Causes of Lesions.

For purposes of convenience the causes of lesions may be class-

ified into external or environmental, and internal. Among the

former . the most common is mechanical violence such as a

blow, a fall, a mechanical shock or jar to the organism produced

in whatever way. It will be found on inquiring into the history

of a vast number of cases of disease that the onset of the dis-

order was noticed soon after having suffered the violence, and

owing to this fact it is always the part of wisdom to inquire care-

fully into the history of the case. These mechanical causes act

alike in producing bony, muscular, ligamentous, or visceral le-

sions. A prolapsed uterus is often found to have its cause in

a sudden mechanical jarring of the body. A subluxated rib is

a common result of direct pressure from without such as might

occur in the strenuous periods of a football game or the less in-

tense but more prolonged compression of certain steel braces

constituting a part of the wardrobe of the modern woman. A
sudden attempt to protect one's self from falling will account for

a STRAINED muscle, a sprained articulation, or a subluxated

vertebra. A second important external cause is that of tem-

perature change. In order that a thermal condition shall pro-

duce its effect on responsive tissue it must be a sudden change

and usually a change from a higher to a lower temperature. While

experimental physiology indicates the possibility of a contracted

muscle dependent on a change from a lower to a higher temper-

ature, little evidence has been produced to show that a similar
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condition is produced in the normal living human body under

those circumstances. Lack of evidence however does not prove

that the contraction may not be brought about in the way sug-

gested. With regard to the production of contractured muscles

resulting from sudden exposure to cold atmosphere or a cold

draught, all osteopaths are agreed in emphatic affirmation. In

experimental physiology it can be shown that an isolated muscle

so exposed to cold does contract and it would seem altogether

reasonable that a similar condition should result in the case of

the far more responsive, living, attached human muscle. While

it is agreed that muscle protoplasm is the typical variety that

responds to a stimulus by definite and measurable change of

shape it is not at all unlikely that other soft tissues of the body
respond in the same way although not to the same degree. The
primary effect in point of time and importance then, will be the

production of a muscular lesion. But remembering the in-

timate relation existing between muscles and other tissues it is

easily understood how a bony or ligamentous lesion may come
about as a consequence of a muscular contracture. A muscle

cannot contract without an approximation of the structures to

which the muscle is attached. Hence if it be a spinal muscle a

vertebral lesion will be produced, or if it attaches to a rib that

structure will be depressed or otherwise disturbed.

Of the internal causes of lesions posture of the body may
be mentioned though perhaps with equal propriety it might be

classed under external causes. Especially is this operative in

the case of children and young people, the most common form of

lesion which results being a curvature of the spine. Any cramped
or distorted position assumed for long periods at a time will with

a fair degree of certainty result in a gradual change in the rela-

tion of parts. The continual bending over the desk at school is

undoubtedly accountable for numerous spinal disorders. Pro-

fessions and trades which require the assumption of peculiar

positions furnish their quota of patients with characteristic lesions.

The dorsal inclination of the head in the process of lathing a

ceiling, the flexed position in shoveling, and the stooping of the
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compositor at his case are all illustrations of the point. In all

of these there is a uniform force continuously acting in a definite

direction, the inevitable result being in the case of yielding hu-

man tissue, definite changes in structure.

Nutritional disturbances are internal causes which com-

prehend a variety of specific conditions such as congestions, and

anaemic states, and nerve irritations. These in most cases are fur-

ther dependent upon an adjacent structure but it becomes necessa-

ry to seek for the cause of the congestion. Nerve irritation may in-

itiate changes which produce muscle contracture or ligamentous

thickenings but the cause of the irritation must be sought for else-

where. An overworked organ through a resulting hyper-

trophy of its tissue will become a lesion. Not only will viscera

act as lesions from congestive conditions but a muscle will be-

come contracted through impulses transmitted by reflex path-

ways FROM THE viscus. In practically every acute case with

which the osteopath comes in contact there will be found muscle

contractures, in part primary to the disease, in part secondary

to it. Is such a case possible? Observation by competent os-

teopaths indicates that such secondary contractures do occur.

Is there any anatomical and physiological explanation for that

condition? Unquestionably. By the known anatomical facts

of central association between spinal nerves and visceral nerves,

and the known physiological fact of the radiation of impulses

from one part of the spinal cord to another, a reasonable explan-

ation is not difficult. Afferent impulses aroused by a disturbed

viscus will be transmitted and given up to the spinal cord and

possibly to the sympathetic ganglion, from both of which cen-

ters efferent impulses, motor or vasomotor, pass to the spinal

muscles. That such an explanation is reasonable is further sug-

gested by reference to Head's law relating to sensory nerves.

This law suggests an intimate relation between afferent nerves

closely connected centrally; and knowing the peculiarities of re-

flex action it requires little tax on credulity to assume a similarly

close central connection between an afferent visceral nerve and

an efferent motor nerve. Congestion or other nutritional dis-
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turbances in the muscle tissue will undoubtedly lead to a con-

tracture. Experimental investigation in the laboratory shows

that WEAK ACIDS may be efficient stimuli for the contraction, and

it is to be noted that just such a condition is present in venous

congestion or in the fatigued muscle. Venous blood, always

less alkaline than arterial, becomes appreciably acid under vari-

ous circumstances of the organism, dvie to the presence of car-

bonic or sarcolactic acid, the latter a common product of exces-

sive katabolism. An excess of arterial blood in a muscle may be

an efficient stimulus because of increasing its metabolic processes

or because of soon becoming of a venous nature due to stagna-

tion. This latter state may easily follow from a disturbance of

the vasomotor mechanism known to be associated with muscle

&s with all other parts of the organism. In fatigue of muscle

from overwork or other cause we have conditions entirely favor-

£ible for the production of the special form of contracture which

is so well known to the osteopath. Here the excess of katabolic

waste including the sarcolactic acid referred to may easily be

sufficient to produce the effect. On the other hand anaemic con-

ditions may easily be responsible for abnormal states of the mus-

cle and the cause of the lesion, though this is perhaps a more de-

batable proposition.

Maintenance of the Lesion.

Emphasis has been given to the fact that structural perver-

sion is responsible for disordered function; that both external

and internal forces may produce the structural change; and that

the organism itself is usually able to effect readjustment after

the immediate causal factor ceases to operate. Why is the or-

ganism not successful in all cases? Why does the lesion persist?

If the physician is careful in his observation he will find that in

.a large number of cases, especially of an acute nature, there will

be numerous secondary lesions present more or less continuously

throughout the course of the disease; he will further notice that

in many of these cases both perverted function and secondary

lesion will disappear whether treatment be given or not. What
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causes or forces or conditions are present in these that are lacking"

in those numerous cases where the perversion is not thus self-

restored? This question cannot as yet be answered unequivo-

cally, but as further observation is made and deeper study given

several suggestions offer themselves which serve to explain the-

difficulty.

In the case of a dislocation in the surgical meaning of that

term there is little about which an issue might be raised. For

instance in a dorsum dislocation of the hip the head of the femur

lies entirely outside the acetabulum, from which it is separated

by a marked ridge of unyielding tissue which is an effective barrier

to adjustment. In a complete dislocation of the cervical verte-

bra there is presented a condition thus described by Scudder: "In

this unilateral dislocation of the cervical vertebra an articular

process slips over the articular process below it and either catches

upon the top of the lower articular process or slips down in front

of it."i Here there is manifestly sufficient change in the me-

chanical relations of the processes to prevent self-adjustment, irre-

spective of any muscle tension that may be associated. But

the case may be quite different in the ordinary spinal lesion where

the condition is not a dislocation but a subluxation, and in many

cases almost inappreciable to touch. It is in relation to such

lesions as these that the question arises as to what factor or fac-

tors prevent a return to normal.

In presenting the suggested explanations it is necessary tO'

divide the cases into two classes, those lesions due to thermal

or other change which initiate muscular contracture as the pri-

mary perversion, and those caused by sudden violence which

immediately produce definite strain and displacement of prac-

tically all the parts comprising the articulation. In the former

class, so far as the simple uncompUcated contracture is concerned,

that will disappear just as soon as the stimulus (cold, for example)

is removed, and hence the case will hardly require attention. But

experience and abstract theory both indicate that in numerous

1. Scudder: The Treatment of Fractures with Notes upon a few Com-
mon Displacements.
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cases THE MUSCULAR LESION IS NOT A SIMPLE ONE. As a result

of the'shortening of the muscle, deeper structures are disarranged

which will be an added factor to consider in investigating the

lesion. For instance, the contracture of the serratvis posticus

inferior produces a depression of the lower four ribs. This in

turn disturbs the articular structures in connection with the

transverse processes and bodies of the vertebrae. .These include

the entire connective tissue structures, not merely the synovial

membranes and the specialized ligamentous tissue. In this case

if the original stimulus to contracture is immediately removed,

the muscle relaxes and no harm results. But if that original

stimulus be not removed, or, what is more likely, the disturb-

ance of the deeper structures causes impairment of the muscle's

blood and nerve control, the contracture will persist so long as

the deeper structural disorder persists. But note that this deeper

condition is not likely to remain merely as a tensed or strained

articulation. Tension and strain produce irritation, irritation

results in congestion, congestion is followed by inflammation,

and inflammation is accountable for a large number of local con-

ditions. When the case has reached this stage essentially the

same factors are presented as are considered in the second class

of cases referred to above, those lesions due to a definite and

abrupt traumatism, as in case of a fall, blow-, or strain. Hence

the further course of the two classes are analogous.

What occurs when a joint is sprained? DaCosta thus de-

scribes the morbid state: "In a bad sprain the ligaments are

torn; the synovial membrane is contused or crushed; cartilages

are loosened or separated; hemorrhage takes place into and about

the joint; muscles and tendons are stretched, displaced, or lacer-

ated; vessels and nerves are damaged; the skin is often contused;

and portions of the bone or cartilage may be detached from their

proper habitat, though still adhering to a ligament or tendon. "i

Note that following the accident, unless motion be produced at

rather frequent intervals a stiff joint is the result. What is

the occasion for this rigidity? Adhesions and thickenings of

1. DaCosta: Modern Surger}-.
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various of the joint structures are undoubtedly responsible. Ad-

hesions usually begin while the inflammatory state is still active,

which is also true of overgrowth conditions. Hence this com-

plication of the original displacement is present almost from the

beginning. There can be little question that such a state of

affairs exists in numberless spinal lesions. For in connection

with the spine are scores of articulations, each of which is

CONTINUALLY SUBJECT TO THE IDENTICAL TWISTS AND ^VRENCHES

THAT PRODUCE THE STRIKING EFFECTS IN CASE OF THE SPRAINED

ANKLE. The less noticeable character of these sprains is suffi-

ciently explained by the comparatively small size of any indi-

vidual articulation. In the case of a sprained spine, a lesion

due to sudden force, the factor that prevents correct readjust-

ment is certainly not simple muscle contracture; it is more than

likely principally due to definite change in position, size, and

smoothness of the more intimate articulating structures, these

changes in turn dependent upon congestive or inflammatory pro-

cesses resulting from the initial strain.

Is it true of the condition inaugurated by simple muscular

contracture? If the latter produces sufficient tension of the deep

tissues, there is no question that it is true, though perhaps not

so marked in degree. If the muscle contracture is sufficient to

seriously disturb the relative position of the articular structures,

it is also sufficient to set up the series of changes suggested above.

If the condition were due only to the difference in muscular ten-

sion then we are justified in the massage of muscles so often

employed by not a few practitioners. Then will we become

little else than masseurs, and our protest against such classifica-

tion will be of no avail. As a matter of fact the masseur occa-

sionally produces favorable results. He does it in those com-

paratively few cases where muscle contracture is the sole factor,

or where his work is sufficiently deep to effect a real adjustment.

Essentially then, the proposition reduces to one to which

reference must continually be made, namely, that muscle tissue

IS self-adjustive, and so soon as the stimulus to contracture is

removed there is little if any necessity for direct relaxive meas-
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ures. The deeper tissues—bone, cartilage, and other connec-

tive tissues which are less capable of self-adjustment—are the

structures which by virtue of their condition of size irregularities,

roughened surfaces, or other change, immediately prevent a re-

turn to the normal, or impair the vascular or nervous state of

other tissues including muscle which as a result are irregularly

tensed and prevent the return.

In conclusion it will be noted that in all likelihood no single

factor maintains the lesion. Just as practically every spinal

lesion involves bone, ligament, and muscle, so the persistent

nature of the lesion is due to more than one factor. As to the

actual condition present, it may not definitely be known until

with better facilities for pathological investigation it will be possi-

ble to demonstrate to a certainty its natvire and extent.

Media Through Which Lesions Produce Disease.

1. Direct pressure may cause the organ to be involved in

disease. A rib or ribs may be depressed thereby pressing direct-

ly upon the lungs, or what is equivalent to that pressure, prevent-

ing their normal expansion, resulting in an immediate disorder or

a lessened resistance to specific infection. A floating kidney

may press directly upon the bowels thereby inducing constipa-

tion or other trouble. The pyriformis muscle or others closely

associated may in contracture impinge directly upon the sciatic

nerve causing a neuritis.

2. Pressure upon the artery which supplies it causes an

anaemic condition of the organ and a possible secondary hyper-

semia of some closely associated part. By virtue of a torsion

of the cervical vertebra with a consequent tightening and thick-

ening of the intervertebral ligaments, the blood flow through the

intervertebral artery is hindered and the spinal cord suffers.

An approximated condition of the upper ribs impairs the arterial

supply to the mammary gland and the secretion of milk is hin-

dered. An abdominal tumor or a pregnant uterus impinges

on the RENAL arteries and kidney trouble is experienced.

3. Pressure upon the vein which drains it causes a hyper-
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semia of the organ with a possible secondary anaemia of closely

associated structures. A depressed sternum and anterior ends

of clavicle and first rib through pressure upon the inferior thy-

roid veins causes goitre. A tightened muscular and ligamen-

tous condition about the saphenous opening causes varicose

veins. Muscular contracture in the cervical region interferes

with the drainage from the cephalic structures and a congestive

HEADACHE results. In cirrhosis of the liver an obstruction to the

portal system occurs with a resulting abdominal dropsy and a

secondary anaemia of other parts of the body.

4. The organ may be disordered by pressure upon the lymph

channels and protoplasmic streams with which it is associated,

thereby producing innumerable disordered conditions through

the interference with nutritive and sewerage functions, and by

a secondary process materially affecting the general vascular

system.

5. Pressure upon a nerve directly or reflexly connected

with it causes disorder of the organ. The heart may be interfered

with by tightened ligaments causing pressure upon the cardiac

ACCELERATORS which issue from the spinal cord from the first to

the fourth thoracic segments; or it may be involved in disorder

partly dependent upon an excess of impulses transmitted to it by
way of the hypogastric and solar plexuses from a disturbed uterine

condition, in which case it is a reflex effect. Or the accelerators

may carry too many or too rapid impulses to the heart depend-

ent on contracted spinal muscles in the upper thoracic area,

this being also a case of disturbance dependent upon reflex action.

Note the physiological law that the total activity of a seg-

ment OF THE spinal CORD VARIES DIRECTLY WITH THE ALGEBRAIC

SUM OF IMPULSES PASSING TO IT. Hence a contracture of a spinal

muscle, by increasing the incoming impulses through impinge-

ment on sensory nerves, will cause hyper-activity of the cord

segment and a resulting increase of accelerator impulses out over

the cardiac nerves. This law is uniform and will explain most

visceral disturbances dependent on muscle contracture. Note

the extreme number and variety of effects possible from nerve
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disturbance. A sensory impingement will produce pain, direct

or transferred. Every sensory nerve is a possible pathway for

impulses setting in motion a vasomotor change; hence anaemic

or hypersemic conditions may result. These impulses will also

initiate excessive activity of the sweat glands and hence per-

spiration becomes abnormal. The nerve may carry the im-

pulse which inaugurates the change in any efferent channel and

hence motion may be increased or decreased, secretion acceler-

ated or depressed, inhibition modified, trophicity lessened. All

of these effects are dependent on interference with afferent

or sensory nerves. On the other hand the efferent channels

r
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Fig. 6.—Illustrating numerous sources of disturbance of viscus. Lesion af-

fecting A, B. C, D, or E may produce disorder of viscus V.

themselves are equally subject to interruption, while any change

in the nutritive condition of a segment of the spinal cord or a

center in the brain will effect to a greater or less degree all nerve
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pathways in direct or reflex connection with them. The medium
OF nerve interference is without doubt the most import-
ant WITH which we deal.

Through these several media we may explain with greater

or less satisfaction the varied results that have been observed

to follow the presence of a lesion. The difficulty lies in determining

in each individual case which of the several explanations is the

time one—a difficulty at once apparent and in many cases insur-

mountable. It must be noted that a lesion sufficient to pro-

duce impingement on one of the channels will be sufficient to

affect another, so that in most cases we will have more than one
of the channels interrupted and hence the greater possibil-

ity of extreme effects.

Miscellaneous Notes.

1. The exTENT of the lesion bears no constant rela-

tion TO THE INTENSITY OR EXTENT OF THE EFFECT. Note the

case of the hunch-back whose lesion condition is quite apparent

and great in extent. Yet in many cases his health is not mark-

edly impaired. On the other hand a slight strain at the articu-

lation between the eleventh and twelfth vertebrae has resulted

in immediate Bright's disease of a very serious nature. The

strain was barely noticeable on palpitation or inspection; yet the

effect was far reaching. Several facts suggest an explanation

of the condition. The effect will vary directly with the vitality

of the tissue interfered with. If a lesion brings pressure upon

simple connective tissue little result may be looked for. The

connective tissue is comparatively inert. If the pressure be

upon nerve tissue the result is far-reaching. Nerve tissue is

most vital. It is developed with the special end in view of fur-

nishing a material quick to respond to stimuli and capable of con-

ducting the impulse to other parts of the body. Hence a lesser

intensity of stimulus from pressure will be necessary to cause

response than in connective tissue and a much more rapid trans-

mission of the impulse will also result. A muscle impinged upon,

less vital than nerve in respect to readiness of response and speed
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of propagation, will be associated with less immediate effect. An
ARTERY involved is more likely to result in disorder than is some

other structure because of a wider influence and a more ready

response to pressure.

Again the adjustment possibilities of the structure involved

in lesion are important factors in modifying the response; and

this is in turn largely dependent on the abruptness and strength

OF THE STIMULUS, i. 0., the pressure from the lesion. A lesion

produced gradually, as is true in most cases of curvature of the

spine, will not constitute a change sufficient to be effective as a

stimulus. For, note that it is an ab-rupt change of pressures

THAT constitutes A MECHANICAL STIMULUS. In the case, then,

of the posterior curvature—the extreme kyphosis—the pressure

has been so gradually applied that the structures in contact were

not stimulated but were able to adapt themselves to the gradu-

ally changing conditions. It is a recognized rule in physiology

that a change sufficient to produce a response in a tissue if con-

tinuously applied will later fail to produce such response. The

tissue has adapted itself to the stimulus and is not further affected

thereby. In the case of the sudden wrench of an articulation

causing nephritis the change in pressures was so intense and so

abrupt as to constitute a very efficient stimulus so that the ex-

treme result was brought about. It must be noted however that

ultimately further adjustment will be impossible and the tissue

must respond. Note that finally the hunch-back succumbs to

conditions much less severe than would otherwise be the case.

The SUMMATION OF STIMULI may help in the explanation of such.

A stimulus ineffective at first, by repeated operation may cause

such an accumulation of effect as to result in a discharge. The

spine though gradually impinging upon a nerve or other tissue

will finally produce a summation of effects and disorder will re-

sult.

2. Another important fact that must be noted is that the
REGION OF APPARENT DISTURBANCE IS NOT NECESSARILY OR USUAL-

LY THE SEAT OF THE LESION. While tliis Statement applies with

more force to the subjective disturbance of pain yet it is noted
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in others not subjective. With respect to pain, it is sufficient to

refer to a later chapter in which is discussed the condition of trans-

ferred pain. At present note that the pain caused by an irri-

tation may be felt in any part of the distribution or course of the

nerve irritated. In pressure at the elbow upon the ulna pain

is not only felt at the point of pressure but also and in many cases

most markedly in the fingers, i. e., where the nerves are specially

developed for receiving stimuli. A lesion in the spine by pres-

sure on fibers forming the intercostals may produce pain felt

over the anterior surface of the chest or abdomen. Hilton's rule

that pain felt superficially and not accompanied by a local rise

in temperature indicates a spinal origin of the pain, is interest-

ing and helpful especially to osteopaths. Especially is this likely

to be the origin if the pain be symmetrical, i. e., on both sides

of the median line at corresponding points. An associated local

rise in temperature together with other evidences of local in-

flammation indicates the latter as the probable immediate irritant.

But the application can be made to other than pain condi-

tions. Note that a pelvic lesion primarily affecting the uterus

may cause symptoms only with the heart, palpitation of that

organ being a quite common result. In this case the patient

and physician would naturally assume that the heart was pri-

marily at fault. But experience suggests that it is otherwise,

the heart being affected through the complicated mechanism of

reflex activity. The impulse from a disturbed uterus may be

transmitted, for aught we know, through a choice of numerous

pathways involving the reflex—the numerous centers and their

connecting fibers associated with the pelvic, hypogastric, solar,

and cardiac plexuses, the sympathetic ganglia and the segments

of the spinal cord being involved. But why should the heart

be thus involved and not some other organ? In answer it may
be said that in other cases and at times in the same case it is

another organ. Byron Robinson's suggestion that it is depend-

ent on a condition analogous to an electric arrangement is sug-

gestive but unsatisfactory in that there are too many exceptions.

His suggestion is that that organ will be involved reflexly which
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is connected to the primary organ by the greatest number of

nerve strands. Unfortunately he does not show that such is

the case. Personally the author prefers another explanation

in which there are noticed few exceptions and those perhaps

only apparent. Under the circumstances of a perfectly normal

condition of every other organ of the body, little disturbance if

any will result when the one is affected. The excess of energy

will be more or less equally distributed over the entire nervous

system, perhaps indeed more to those offering the least resist-

ance, i. e., to those havingthegreaternumberof nerve strands.

But in most cases some one or more organs will be found in an

irritable state quite out of the ordinary. In such a case a nerve

impulse coming from the organ primarily involved will be effective

in a much less intense form than would be required in case the

organ were normal. Hence the statement may be made after

this manner: that organ will be involved reflexly which
IS in the more irritable condition. The excess of irrita-

ability in one organ over that in another will depend to a slight

extent only upon inherent capacity, but in much greater part

upon a disturbed nutrition dependent on an associated lesion.

In case of a reflex disorder, then, we must look for additional

cause in the way of a predisposition. In the majority of cases

experience shows that the predisposition results from a lesion

in the region of the source of nutrition for the organ. Hence

in case of the palpitation resulting from uterine disorder a lesion

should be found in the region of innervation to the heart, or

in those structures which may directly affect the heart. And
such is the case. If our contention be valid the reflex impulse

is but the exciting cause, the lesion the predisposing; neither

alone being sufficient to destroy the cardiac equilibrium but

acting conjointly are able so to do.

It is a question whether a large number of so called reflex

disorders should be considered reflex except in the manner sug-

gested above. The occipital headache from uterine displace-

ment will much more likely occur if there be a local lesion de-

ranging the cephalic circulation; the ''bilious" headache result-
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ing from gastric disorder will usually present cervical lesions suf-

ficient to cause the disturbance to appear; even the vomiting of

pregnancy is often in direct proportion to the abnormal pre-

vious condition of the stomach. Hence, let none rest content

with the diagnosis of a "reflex effect." Prove that the local

structural conditions are normal before sentencing the reflex

mechanism as the sole cause for the disturbance.
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CHAPTER V.

ETIOLOGY OF DISEASE—Continued.

Abuse of Function.

Osteopaths make no- claim that there are no possible dis-

ease conditions from other than structural perversions. Any
one will recognize the fact that by abuse of any organ or its

function departure from normal action may result. Indeed

every life is a continued fluctuation between a normal and an

abnormal condition, so that it becomes evident that disease is

but a relative term. If, as we recognize is true, a continued

excess of carbon dioxid in the blood constitutes a disease, shall

we decide that the amount necessary to arouse increased respira-

tory activity is a disease? That condition continues for an ap-

preciable length of time and in so far as it does it is a normal

stimulus to the respiratory activity, and for ordinary purposes

of discussion would not be considered disease. The organism

is able to adjust its functioning immediately. What is true

of the case of respiration is true of the body as a whole. The

struggle between organism and environment is a ceaseless one

in which the organism is usually triumphant, but there are

times when the environment temporarily gains the supremacy.

In these cases enough of a departure from normal is apparent to

be dignified by the term disease. It is this condition that is

present in abuse of an organ or its function. The excess of food,

the overwork of muscle, the contaminated air, all represent what

is foreign to the organism, and as such stimulates it to an unusual

response. In the vast majority of cases the organism will be

victor though no external aid is given. At least 75 per cent, of

acute cases will be overcome without treatment of any kind.

In every case the full responsive power will be exerted in the

attempt to overcome. If the stimulus is too intense or prolonged,

disintegration of the organ will result. The duty of the physi-
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cian in such cases is to secure and maintain such a condition of

organism and environment as will allow the fullest freedom to the

responsive power of the organism. Of prime importance in this

connection is the prevention and overcoming of secondary

LESIONS. This with the additional attention to known laws of

hygiene and sanitation will usually suffice to enable a return to

the usual grade of organic action.

The abuse that will cause disease may be overuse in time

relations. That is, the function evidencing through itself too

great a proportion of the alloted time to allow for repair will

ultimately be disturbed. This disturbance may be in the nature

of a HYPERTROPHY of the Organ that performs the function. An
overused muscle will become enlarged as in case of the heart fol-

lowing valvular disorder. The liver in an individual who constantly

overeats will ultimately be somewhat increased in size. The

constant abuse of the stomach may result in a thickened mucosa.

In numerous of these cases the fact must be noted that the hyper-

trophy is in part physiological; for instance the hypertrophied

heart is a necessity under the existing circumstances, i. e., the

inefficient valve. At the same time it is secured at the expense

of a continuous tendency toward the production of disorder in

neighboring stractures, for instance impaired respiration depend-

ent on lung pressure from the enlarged heart. Secondly, ex-

haustion is a common result from abuse in point of time. In

the case of the enlarged heart, so long as compensation is main-

tained little difficulty may be experienced, but usually the time

comes when all reserve forces have been drawn upon, the heart

is no longer able to increase its substance to meet the increased

demands, and exhaustion of its energy and substance rapidly fol-

lows. The gastric glands, continuously called upon to do ex-

cessive work, will finally yield to the inevitable and fail to sup-

ply the requisite amount of digestive fluids. In any of these

cases a third condition is likely to result, that of atrophy. In

this connection note the wasting of heart muscle during the period

of broken compensation, the thinning and waste of substance

in the walls of the stomach, or the final condition of atrophy
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and degeneration in an overworked liver.

Again the abuse may be overuse in intensity. Apoplexy

resulting from sudden increase in blood pressure from overex-

ercise of body or mind is a case in point. An aneurism is sim-

ilarly caused. Excessive lifting, athletic efforts and the like,

may produce strains and ruptures in various of the body tissues.

This is not limited to those cases where a pre-existing weakness

makes the sudden strain effective, as, for instance, the usual

arterio-sclerosis in those individuals subject to apoplectic attacks;

but where the strain itself is the primary and perhaps the sole

causal factor. It is immaterial whether the predisposition ex-

ists; the strain is an abuse under any circumstances.

Instead of overuse constituting the abuse, under use may
result in a disorder. It is a well known fact that a muscle kept

inactive for a considerable period will gradually waste away.

This is true not of muscle only. It seems to be a fundamental

BIOLOGICAL LAW^ that the structure unused will become incapable

of use, and if evolution be accepted as proven we may explain the

gradual disappearance of structures in man and other animals on

the basis of disuse. Note in the case of the lungs of an indi-

vidual who contracts "lazy habits of breathing," that they are

much more susceptible to disorders than are those of him who

breathes naturally and deeply. The apices are the regions of

lung tissue most commonly involved in tuberculosis and involved

first in point of time. The apex is the least exercised of all parts.

The two facts may be closely associated. Again, proteid food

substances furnish a most efficient stimulus to the secretion of

pepsin by the gastric glands. The consumption of predigest-

ed, pepsinized foods may constitute a definite abuse through

furnishing lessened exercise of the peptic glands with a conse-

quent atrophy of those structures.

Finally reference may be made to abuse in the form of per-

verted use of a function. The teeth are structures designed to

grind the food materials. If that function is given to the stomach

through improper mastication, there is a perverted use of the

stomach. Life in an environment of impure air, noxious vapors,
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and dust particles constitutes an abuse of the respiratory func-

tion. According to the reports of witnesses in the recent coal

strike investigation one of the causes of the shortened life period

of the coal miner is the continued inhalation of coal dust. Nu-

merous post-mortems in the case of those who have worked for

long periods in an atmosphere charged with metal or other particles

indicate the induration of the lungs from deposit of the material

as a factor in the cause of death. Mouth breathing is a per-

version and is accountable for occasional disorders of the respira-

tory, or upper part of the digestive channel. The introduction

into the body through any pathway, of a material foreign to the

organism constitutes a perversion. Hence, drugs taken into the

alimentary canal, pathogenic bacteria with their toxins, and

all other forms of poisoning constitute abuse conditions in the

nature of perverted use. In a large number of such cases the

cause is of an exciting character, a predisposition being present

which impairs the responsive power of the organism. This is

especially true of micro-organisms, a discussion of which is given

in a further chapter.

Predisposing and Exciting Causes.

The causes of disease may further be classified in accord-

ance with their relative capacity to produce disorder without the

aid of any other factors, into predisposing and exciting. This

classification is not an absolute one but may be used with advan-

tage for purposes of convenience and better understanding. A
predisposing cause is any condition of the organism or its envir-

onment which, while not producing sufficient disorder to consti-

tute disease, renders the organism more svisceptible to other causes.

As illustrations of such may be mentioned the following: In hay

FEVER two conditions seem to be essential in the production of

the characteristic symptom, an irritable condition of the nasal

mucosa and a specific irritant, as pollen from certain plants,

dust particles, and the like. The weakness is more or less con-

tinuously present, the specific irritant only at special periods.

In this case the irritable mucosa with whatever has caused that
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condition, as a lesion in the cervical region, constitutes the pre-

disposing cause, the pollen or dust particles representing the ex-

citing cause. Neither of these two is capable alone of producing

the attack but acting conjointly are sufficient. The small boy

is noted for his craving for green apples. If a lesion be present

in his splanchnic region and he indulges the craving, an attack

of CHOLERA MORBUS is the result. In this case the green apple

represents the final aggravation added to a stomach already

weakened from vasomotor disturbance maintained by the splanch-

nic lesion. A depressed thoracic region, by limiting the ampli-

tude of the respiratory movements, renders the lungs less able to

resist tuberculosis infection, the tubercle bacillus acting as

the immediate cause of pulmonary consumption, the former

the predisposition to the disorder. Pulmonary troubles tend to

run in families. It is not the inheritance of the specific condi-

tion but the peculiarity of lung or chest structure. Most

reflex disorders are satisfactorily explained from this double

cause standpoint. For instance, a common accompaniment of

uterine disorder is palpitation of the heart. Such a disturbed

heart rate is much more likely in an individual with a spinal lesion

in the cardiac area than in one where heart control is not inter-

fered with. Age, sex, temperament, and race, relating to

THE ORGANISM, AND CLIMATE, SEASON, ATMOSPHERIC AND OTHER

ENVIRONMENTAL CIRCUMSTANCES may Constitute predisposing

causes or occasions. It is common knowledge that children are

more susceptible than adults to measles or scarlet fever, while

arterio-sclerosis, paralysis agitans, and numerous other disorders

affect only the adult or aged. The peculiar condition of the or-

ganism at these different periods constitutes a predisposition.

The Negro race is more susceptible to tuberculosis and less so to

yellow fever and malaria than is the Caucasian; and this by virtue

of some inherent difference in the organism which is without sat-

isfactory explanation. Climate is accountable for special dis-

orders. Catarrhal affections of the respiratory tract are com-

mon in cold, damp, and changeable localities, while typhoid and

other fever conditions are associated with late summer and autumn,
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in each case predisposing to the onset of the disease through the-

agency of various exciting stimuh.

A point to be noted in this connection is the fact of what

may be conveniently spoken of as a reversibility of causes. That

is, a lesion which in one set of circumstances constitutes a pre-

disposition, may in another be an excitant. Note the case in.

hay fever. An individual manifests a lesion in the cervical re-

gion. Passing to .that period of the season when pollen is plenti-

ful the attack is initiated. In this case the lesion is predispos-

ing, the pollen exciting, to the disorder. Another individual con-

tinuously living in a pollen-laden atmosphere is unaffected there-

by. But a lesion is produced, when the attack at once super-

venes. Thus predisposition and excitant have been reversed.

Climate conditions may be the excitant or a predisposing cause-

In the first case a lesion is present rendering the nasal tissues

susceptible to the influence of sudden changes of temperature,.,

the latter being the excitant of the disorder; on the other hand

an individual living in a changeable climate is predisposed to

catarrhal disorders by virtue of the environment, the catarrhal

condition itself being excited on the production of a specific

lesion. An individual with a normal splanchnic region may con-

tinually abuse his stomach by overeating and still no gastric dis-

turbance result, but on the production of a lesion disorder soon

becomes manifest; on the other hand an individual with a lesion.

in his splanchnic region may show no marked evidence of stomach

trouble but on abuse of his stomach by dietetic errors disease

occurs.

It is to be noted further that while a predisposing cause-

of disease usually will not be sufficient to produce the disease,,

an excitant may produce it with or without the addition of

the other factor. While it is much more likely that disease will

result from the eating of green apples in the case of a child who-

shows specific splanchnic lesion, experience would indicate that

the green apples alone are sometimes an efficient cause.

Finally it is to be noted that in a large number of disease

conditions of any permanency in time they are dependent not
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on a single cause but upon numerous factors in which numer-

ous lesions and numerous forms of abuse may be concerned in

the various relations of predisposition, predisposing occasions,

and exciting causes.

^

The Germ Theory of Disease.

It seems proper at this time to discuss a problem in rela-

tion to disease which has in recent years assumed extreme im-

portance. The germ theory of disease is not .at all a new ex-

planation of disease conditions, for ever since the invention of

the compound microscope in the middle of the seventeenth cen-

tury the fact that small forms of life were associated with cer-

tain diseases has been known; and not only was this association

known but shortly following the discovery of the micro-organisms

the doctrine of a causal relation between such micro-organisms

and the disease was promulgated, and, as suggested by Abbot,

amounted almost to a germ-mania. But like numerous other

facts and theories based upon those facts this was practically

lost sight of until late in the nineteenth century when it was again

revived by numerous investigators of world renown, among whom
the names of Pasteur, Klebs, and Koch stand pre-eminent. These

with others, placed the theory vipon fairly sure ground in show-

ing by methods to which no objections could be raised that in

certain cases there is such a definite relation between the path-

ologic condition and the presence of the micro-organism. The

question is not yet entirely settled as to the nature of that rela-

tion. Is THE disease AS IT EXISTS RESPONSIBLE* FOR THE PRES-

ENCE OF THE MICRO-ORGANISM, OR DO THE BACTERIA PRODUCE THE

PATHOLOGIC CONDITION? In accordauce with these two ideas

the micro-organisms have been classified into the saprophytic,

or those which live only upon refuse matter and hence are bene-

ficial to the organism; and pathogenic, or those which by virtue

of some deleterious action definitely produce the disease condi-

tion. Doctor Still has insisted that all are of the former class

and compares them to buzzards whose function in the larger

world is to render dead and decaying material incapable

of further harm. In this assumption we are personally con-

1. For excellent discussion of "Summation of Causes in Disease and
Death" by E. R. Booth, Ph. D., D. O., see October, 1902, issue of the Jour-

nal of the American Osteopathic Association.
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vinced that in general he is essentially correct; and that this

view is not foreign to that of many thinkers and investigators of

to-day is becoming more and more evident.

Admitting for the time that certain forms of bacteria do

produce disease the question arises as to the manner in which it

is effected. It has been explained on the theory little support-

ed by fact, that the micro-organism abstracted the nutritive ma-
terial and thus robbed the tissues of their source of supply; an-

other explanation is that by their rapid multiplication a direct

MECHANICAL BLOCKING of the channels and spaces of the body
is produced with the resulting abnormal tissue changes; a fur-

ther suggestion of some value is that the bacterium directly at-

tacks and destroys the body cells including but not limited to

the white corpuscles; the explanation at present given and one

that more nearly meets the requirements of all cases is based on

the fact that in the rapid propagation of the organism toxins

are formed which act in a definitely destructive way upon the

tissue cells. In support of this contention, note the remark

of Bunge that "Vaillard and Vincent state that 1 ccm. of the

filtered culture of the tetanus bacilli in broth contained only

0.025 g. organic matter, and that this amount—of which the poison

formed but a fraction—was enough to kill a thousand guinea-

pigs, or a hundred thousand mice!"i In so far as the bacterium

is responsible for disease or complicates the condition already

present any one or more of these several explanations may be

correct but the last is undoubtedly of paramount importance.

Admitting, then, that inasmuch as the micro-organisms are

present in disease and the toxins are produced which are de-

structive to living tissue, it is yet insufficient to say that the

micro-organism is the essential cause of the disorder. While

the germ theory was pressed into service there were individuals

who insisted that bacteria were already present in the tissues of

normal individuals. The germ theorists themselves in at-

tempting TO SHOW THE FALLACY OF THIS POSITION HAVE ES-

TABLISHED A FIRM FOUNDATION FOR THE CLAIM THAT THE MICRO-

ORGANISM IS NOT OF ITSELF SUFFICIENT CAUSE. Note the sig-

1. Bunge: Physiologic and Pathologic Chemistry.
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nificance of the following statement: "Under careful precau-

tions against which no objections could be raised the experiments

of Billroth and Tiegel were repeated by Pasteur, Burdon-Sander-

son, and Klebs, but with failure in every instance to demonstrate

the presence of bacteria in the healthy, living tissue. "^ Why
. ARE THEY NOT PRESENT IN HEALTHY, LIVING TISSUE? We be-

lieve the only answer possible is that absolutely healthy tissue

is incompatible with the propagation of the bacterium. Nan-

crede emphasizes this fact when he says, "Such healing is only

possible in the absence of infection, mark you, not the absence

OF GERMS, because as we shall learn, microbes may be present,

but unable to multiply and interfere with the normal processes

for reasons which will be studied later. "^ The following facts

are also significant: in any epidemic of diphtheria there is little

difficulty in demonstrating the presence, in the pharyngeal mu-
cous membrane of normal individuals, of the Klebs-Loeffier

bacillus; the micrococcus lanceolatus is present in the sputum of

many individuals not affected with pneumonia; even in cholera

ASiATiCA unaffected individuals may show the presence of the

comma bacillus of Koch in the mucus of the intestinal canal.

Why are not these affected? Why is not every individual stricken

with the disease that passes through the community as an epi-

demic? The only possible answer is that tHey are immune and
immunity proves nothing less than that the bacterium

CANNOT BE A SUFFICIENT CAUSE OF DISORDER, and hence the

statement, "No micro-organism is intrinsically pathogenic."^

A few suggestions regarding the nature of immunity may
not be out of place. It is spoken of as being natural or acquired.

For instance, in the case of the Negro comparative immunity

to yellow fever and malaria is noted; many individuals are never

attacked with the smallpox virus although they are continu-

ally exposed. These have a natural immunity. But it is fur-

ther noticed that in many of the infectious diseases one attack

renders the individual immune to a second, in which case the

immunity has been acquired. There are three principal fac-

tors which secure to the individual such immunity. The first

1. Abbot: Principles of Bacteriology.
2. Nancrede: Principles of Surgery.
3. Delafield and Peudden : Handbook of Pathological Anatom}^ and

Histology.
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is the PHAGOCYTIC ACTION first suggested by Sternberg and later

established by Metschnikoff. This consists in the independent

action of the white blood-corpuscle by virtue of which it is en-

abled to flow around and digest the bacterium, in which case

there is a germicidal action; a second factor is the antitoxic

conditions secured by cell secretions which render the micro-

organism incapable of poisoning the organism; and last the blood

and tissues are aseptic partly because of their alkalinity which

is sufficient to render conditions unfavorable for the develop-

ment of most of the pathogenic micro-organisms, and partly be-

cause of the presence of nucleinic acid which is also unfavorable.

These three factors are obviously dependent upon normal blood

and hence it is that the blood is said to be aseptic, germicidal,

and ANTITOXIC. In case these several factors are not present in

their full efficiency and the individual yields to a first attack,

this of itself usually is a sufficient stimulus for producing the

full efficiency of each factor and hence no second attack is prob-

able.

Meltzer sums up the organism's defense against bacteria

in these words: " I maintain in the first place that in the struggle

against bacteria the defense of the body is not carried on exclu-

sively or chiefly by a single element. It is neither the body

fluids nor the leucocytes nor the other cells alone which can claim

the exclusive merit of maintaining the health of the body, but

each and every one of them has its variable share in attaining the

desired end..— - Let us take as an illustration the protec-

tion of the conjunctival sac. It is nearly in direct contact with

the air and we might expect to find there an extensive bacterial

settlement. Nevertheless Lachowitz and Bujwid found that in

69 per cent, of cases the conjunctiva was perfectly sterile. The

factors which accompHsh this sterility, or at least comparative

sterility, of bacteria are: The reflex which causes the closure

of the hds at the approach of dust (the carrier of bacteria); the

blinking which occurs regularly a few times in a minute, which

in conjunction with the lachrymal moisture throws out again

mechanically the already landed bacteria; and finally, the bac-
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i;ericidal effect of the tears destroys the remainder of the invaders.

•Or let us take the respiratory organ from the larynx down to the

respiratory tissues including the corresponding lymph glands.

Through this path the outside world stands in an in-

timate relation to the interior of the body, inasmuch as the air

column is separated from the lymphatics and capillaries of the

lungs merely by a single layer of the very thin epithelium of air

cells. Even the serous cavities are separated from the lymph

.spaces by thicker layers. This arrangement is of course indis-

pensable for the proper exchange of the blood gases with the

air. But what prevents the bacterial invasion of the interior

of the body by this open and direct way? Moreover, most of

the writers agree that trachea, bronchi, and lung tissue of healthy

.animals is entirely sterile. In a number of rabbits under mor-

phine ansethesia I found all these parts to be sterile. If one

vagus or a laryngeal branch was cut then the upper part of the

trachea contained bacteria, but not the lung. When both vagi

were cut, then of course the lungs, too, were invaded. Jundell

reported recently that by means of a special device he was able

to test the human trachea and found that in the majority of

liealthy cases the region below the glottis proved to be sterile.

What protects this path? In my opinion the result is accom-

plished by the cooperation of the following factors: The tor-

tuous part of the respiratory path lying above the glottis re-

moves perhaps the greatest part of the bacteria contained in the

inspired air column and the remaining number is, under normal

conditions, just small enough to be disposed of by the factors

present below the larynx. Bacteria which pass the glottis are

either carried back outside of the glottis from the trachea and

the bronchi by the steady movements of the cilia of the epithe-

lium, or, if the germs are carried in the center of the air column

down to the air cells, they quickly penetrate the thin epithelial

layer and are immediately in the reach of the lymph glands,

which take good care of them In connection with the

respiratory path, I would like to recall here the interesting fact

that both canals which lead farthest to the innermost of the body.
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that is, the respiratory and the female genital canal (which latter

terminates in the peritoneum) have ciliated epithelium, the

movements of the cilia being outward and are as far as the epi-

thelium extends, entirely or nearly sterile. "^ To these protec-

tive influences might be added those referred to in other sections,

namely, the hydrochloric acid of the stomach and the coating of

sebum which, according to Reid, contains fats which "do not

become rancid, and offer a complete protection against the en-

trance of micro-organisms. "2 Commenting on the germicidal

action of the hydrochloric acid of the stomach, and showing that

the anthrax and comma bacillus (cholera) as well as the micro-

organisms of putrefaction are killed or rendered inert by the

gastric juice, Bunge says, "We thus arrive at the striking result

that the quantity of free hydrochloric acid in the gastric juice

exactly corresponds to the quantity which is necessary to prevent

the development of putrefactive organisms. This coincidence

cannot be accidental. "^

In general, then, we arrive at the conclusion to which the

old school physicians must come and in goodly number are already

coming, that first, assuming that certain micro-organisms in

sufficient number may initiate disorder and may be able to

gain access to the body substance, vitiated tissue is a neces-

sary PREREQUISITE before the bacterium can excite the specific

disorder, and that second, the treatment must be directed to

OVERCOME THE CAUSE OF THIS VITIATED TISSUE which is USUally

a lesion or abuse—and to assist the organism in keeping up its

strength to overcome the bacterium or its products which con-

stitute the exciting cause.

It would seem therefore that the anathemas hurled at the

germ theory advocates by certain osteopaths are entirely un-

called for. The position of osteopathy is impregnable regard-

less of the ultimate demonstration of the exact relation between

bacteria and disease. If it be shown that all such micro-organ-

isms are simply associated and not causal factors, well and good.

1. Vaughn and Novy: Cellular Toxins.
2. Schafer: Text-Book of Physiology, Vol. 1, p. 675.

3. Bunge: Physiologic and Pathologic Chemistry.
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If the causal relation be established, it is no more true of them
than of numerous other elements of environment, that they may
promote disease. Continued life in an atmosphere of dust cer-

tainly will cause disorder through abuse of the organs of respira-

tion. An environment of excessive microscopic life constitutes an

abusing factor in the same way. The organism will be successful,

so far as success is at all possible, as long as the machinery through

which life manifests itself is kept in its structural integrity, and
so long as the environment and abuse conditions do not ex-

ceed the limits of normal adaptation.
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CHAPTER VI.

THE DIAGNOSIS OF DISEASE.

The Symptom.

Diagnosis consists in the determination of the location and
nature of disturbed conditions. The osteopath recognizes the

value of symptoms in that diagnosis. A symptom or a group

of symptoms does not constitute disease but is only the evi-

dence that disease exists. To treat the symptoms as they arise

is a rule of practice which implies the confession of failure to

trace the symptom to its cause. It is only in occasional cases

that it is necessary or advisable to treat symptoms and even

then it is but incidental. The symptom is an effect—a logi-

cal, and under the circumstances a legitimate physiological effect.

It is as much a matter of physiology that the heart rate should

be increased when peripheral resistance is at fault as that the

heart should maintain a normal rate under normal conditions of

peripheral resistance. Pain is a physiological condition under

the circumstances of pressure or other cause of sensory irrita-

tion, and it is noticeably true of pain that by its presence protec-

tion to the organism is secured. In the first place pain is a warn-
ing to the consciousness of the individual that something is

wrong; second, the location of the pain together with the trans-

ference of the sensation gives fairly accurate location of the disturb-

ance; third, pain in numerous cases enforces rest, thereby se-

curing better opportunity for organic repair; and fourth, the pain

condition by causing directly, indirectly, or reflexly, increased

ACTIVITY of other parts of the body may further aid in processes

of repair.

The high temperature of fever is a condition that in some re-

spects is directly advantageous to the organism. It is known
that in numerous febrile states certain pathogenic micro-organ-

isms play an important role, not necessarily in acting as the orig-
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inal cause of the disorder, but at least in complicating the con-

dition. By laboratory experiment and clinical observation it

is found that with many forms of bacteria a high temperature is

directly antagonistic to their development. ^ Hence the high

temperature, while a distinct symptom of a disorder, is in addi-

tion a definite protection to the individual. The profuse sweat

which is often associated with fever cases is an arrangement

whereby a temporary respite is given to the patient from the

great discomfort due to the temperature. In the evaporation

of the perspiration the patient is temporarily relieved. In some

cases, as in acute articular rheumatism the sweat is distinctly

acid, and as such represents an excretion material. This sug-

gests that the profuse perspiration is an aid to body purifica-

tion. The CHILL, also often found in connection with various

acute cases, represents a physiological principle. If a case of

malarial fever be examined just at the beginning of the period

of the chill, it will be found that the temperature of the body is

near the normal. If observation be made shortly after the chill

period, or even before that period ceases, a considerable increase

in the temperature will be noted. Hence, the chill is a method
for increased heat production—a thing probably helpful under

the circumstances. We know that most of the body heat results

from oxidation processes taking place in active muscle tissue.

In the chill we have a rapid contraction and relaxation of the

muscle tissues of the body with the consequent elaboration of

heat. According to Lowy^ the simple process of shivering may
increase the metabolism of the tissue 100 per cent. Since the

chill is but an exaggeration of the shiver, the explanation of the

increase in temperature becomes obvious. In the convulsion

we have still another condition where it is probably true that a

physiological purpose is fulfilled. Dr. Still has repeatedly em-
phasized his conviction that the muscular spasm is but nature's

effort to produce a redistribution of the forces and fluids. Note

the extreme quiet that follows the epileptic spasm. For several

1. See p. 61.

2. Schafek: Text-Book of Physioloajv.
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hours there is deep sleep during which recuperation is in progress.

Vomiting and diarrhoea are symptoms indicating that there

is disturbance to the nerve terminals in the digestive tract. But

both are physiological. By the vomiting process the organism

rids itself of material which if allowed to pass into the intestinal

canal would create further disorder; while the rapid peristalsis

associated with the diarrha^a carries onward material, which

having gained entrance to the canal, is directly irritant. By this

increased motion, absorption of the irritating substance is ma-
terially lessened, and hence a definite protection is provided. The

ANOREXIA which is likely to be associated with both these condi-

tions, is a distinct protection in that it militates against taking

into the alimentary canal additional material before the canal

has cleansed itself of the irritant and before the assimilative pro-

cesses are again in condition to function properly. In such a

case, the absence of desire for food should be sufficient warning

to refrain from partaking. The warning is often increased by a

definite nausea which is produced by the mere sight or thought

of food. Needless to say, the w^aming should be heeded, and

yet, as a result of years of false teaching, there are many who
utterly ignore the warning and insist on forcing food upon a

properly rebellious stomach.

The rapid respiration in pneumonia is another typical symp-

tom. It undoubtedly is a favorable condition under the cir-

cumstances. For in this disorder one lobe of the lung becomes

incapacitated because of an infiltration into the air sacs and

bronchioles of a material through which air cannot pass. As a

result the lobe becomes solidified and comparatively little move-

ment is possible. But the demand for oxygen is just as great

as before; hence, in order to keep up a proper supply other parts

of the lung must be overactive. Thus, by this hyperactivity

the organism is protected against a deficiency of oxygen that

would otherwise result. In a similar manner increased activity

of the heart muscle is called for when a valvular deficiency

occurs. In order to keep up a normal circulation with deficient

valves there must be an exaggerated heart action. Clinical



THE DIAGNOSIS OF DISEASE. 109

experience shows this to be the case. And not only does the heart

increase its rapidity but it also increases its substance—purely a

matter of accommodation resulting from the excess of action.

Hence hypertroph}'^ of the heart, while a symptom of organic

cardiac disorder, is also a definite protection against failure of

the circulation—an evil much greater than an enlarged heart.

Glycosuria as found in diabetes is a definite symptom of liver

or pancreatic disorder. It ought to be present in such a case.

In fact the rather abrupt cessation of this symptom in a serious

case of the disease is a cause for alarm. For, if the sugar is pres-

ent in excess in the blood, various fermentation processes will

be inaugurated with the production of acetone and other sub-

stances favorable to the development of diabetic coma. When
the sugar begins to accumulate in the blood it is the function of

the kidney to throw it out, and so long as this is kept up the dis-

order may not be a serious one. The failure of the kidney to

excrete is the cause for alarm. Associated with the excess of

sugar in the urine there is an increased quantity of the latter ex-

creted—as much as twenty pints or more having been noted.

Under the circumstances this is necessary. In order to keep

the excess of sugar in solution, fluid must be supphed. The

greater the amount of sugar present, the greater will be the

amount of water excreted with it to hold it in solution. In this

case the symptom is an undoubted protection.

In many inflammatory conditions there are certain appear-

ances which suggest a definite protective action. It has been

asserted with a good degree of evidence that the serous exudate

in an inflamed area is a factor that tends to reduce the pain con-

dition and assist in the healing process. In the case of an in-

flammation of a mucous surface, as in all catarrhal conditions;

there is an excess of mucus secreted. This is unquestionably

in most cases a decided protection. The excessive blowing of

the nose in an ordinary acute nasal catarrh is a detriment from

this very fact. If the exudate is permitted to remain in contact

with the mucosa the healing process will be hastened. In croup-

ous INFLAMMATIONS such as diphtheria, the removal of the mem-
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brane is decidedly contraindicated, unless it forms so rapidly

and in such amount as to offer serious obstruction to respira-

tion. It is undoubtedly, as indicated by clinical experience and

by abstract reason, a real protection to the raw surface which

is exposed on removing the membrane.

Cases might be multiplied indefinitely where a peculiar ap-

pearance usually mentioned as a symptom, is not only the latter,

but also is a protective means employed by nature. Not that

every symptom is necessarily a benefit to the organism or that

it is evidence that the latter is making the attempt to overcome

the disorder. In fact we know that to all appearances there are

certain secondary changes that arise which are a disadvantage

to the organism. But there are certainly enough cases where

a real benefit is derived to warrant the greatest of care in deter-

mining whether a symptom should be combated. Certain it is

that the rule of practice to "treat the symptoms as they arise"

has no place in the philosophy or practice of the osteopath.

While it is thus true that in many cases the symptom has

a definite value aside from the fact that it is a key to the nature

and location of the disease, it is with reference to this latter con-

sideration that the physician finds it of decided practical value.

Disease in large part is determined by symptoms, and we may
define a symptom as any unusual manifestation in structure or

function that suggests disease. The symptom, in case it is one

noted only in the sensations of the patient, may be subjective,

or where noted by physician or other observer, is objective.

As an instance of the former, pain is typical; of the latter the

coated tongue in digestive disturbances, the contractured muscle

in spinal lesions, or albuminuria in case of nephritis.

Of the classes of symptoms, subjective and objective, the

latter is the one relied upon for determining the details; the for-

mer, although customarily first used in point of time, is unsat-

isfactory. This is true because the subjective symptoms are

subjective. Feelings are unreliable signs. The location

of the disorder may be far remote from that which is apparently

indicated by the sensation. The further fact that in numerous
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cases patients are unable to locate the sensation or are unable

to give an accurate description of its nature, increases the diffi-

culty in the way of a satisfactory diagnosis from subjective symp-

toms. On the other hand the conditions that can be seen and

felt objectively by the physician constitute fairly accurate in-

dications of the disorder, while the tenderness on pressure

which is manifest on physical examination gives quite accurate

data for legitimate conclusions.

Methods of Examination.

The methods of examination objectively are those in use

by physicians of all schools although the osteopath emphasizes

one, palpation, above all the others. First in point of time is

the method by inspection, which consists in observing various

changes in the appearance of the body, its functions and its pro-

ducts, by the sense of sight aided in numerous cases by the mi-

croscope, the test tube, or other apparatus; for instance, a coated

TONGUE, a sallow complexion, and a high-colored urine are

seen; by inspection lesions are determined, at least in general,

as in the case of the carriage of the head in torticollis, the in-

version of the toe in a dorsum dislocation of the hip, or a con-

tracted muscle and deviated spinous process in a spinal dis-

order.

Palpation is the second method in point of time but first

IN POINT OF importance and consists in determining conditions

by the sense of touch. For instance by palpation we may note

an increased cardiac impulse, a difference in the respiratory

movement of the two sides of the chest, a tumor of the abdomen,

a high temperature in fever conditions, a contracted muscle,

a subluxated rib, or a limited movement in articular structures,

and by pressure upon a part, though not by the sense of touch

of the diagnostician, differences in sensory conditions of the

patient may be determined. Osteopaths pride themselves upon
the delicacy of their sense of touch and it is well they should,

because by no method can the lesion be determined so satisfac-

torily or certainly as by palpation. If one of the various meth-

ods should be developed at the expense of others that one is pal-
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pation. It is characteristic of the founder of osteopathy that he

makes use of palpation almost to the exclusion of other meth-

ods, and his ability to detect structural changes with little diffi-

culty by his sense of touch is common knowledge. That there

is large possibility of developing that sense will be admitted by
all, but to the osteopathic practitioner the fact becomes more
and more striking as his experience and observation extend over

a larger period and a wider field.

A third method of objective diagnosis is percussion. This

consists in the comparison between the sounds produced by a

series of light blows over the normal and the abnormal organ.

Every organ or structure will have its specific percussion note

which is determined by its density and its relation to adjacent

structures or cavities which act as sounding boards or resonance

chambers. Various names are given to different grades and

tones of the percussion note; thus we speak of the resonant
note of the normal lung, the dull note of the liver, the flat

note of abdominal dropsy, or the tympanitic note of the stomach

distended with gas. The methods of percussion are immediate

(direct), or mediate (indirect), in the former of which light blows

with the fingers or small mallet are delivered directly on or over

the tissue; in the latter which is most commonly used, a plexi-

meter is interposed between the structures percussed and the

fingers or mallet.

By auscultation the sense of hearing enables the physician

to determine disordered conditions of various of the organs,

though by this method the sounds produced by the organs in

their fvuictioning furnish the evidence. A change from the usual

nature of the sounds of the heart is indicative of cardiac dis-

order; the respiratory murmur gives evidence of a normal or

abnormal condition; the rumbling sounds produced in the in-

testines technically spoken of as borborygmus suggest over-

active gaseous formation, or the friction sounds produced by

the approximated pleural layers denote the dry form of pleu-

ritis.

Mensuration is a method much employed by osteopaths, not
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SO much perhaps in the way of definite tape-Une measurement

which is often helpful and occasionally essential, but by com-

parison in size and shape of paired or symmetrical structures.

The difference in size between the sides of the chest is often

noticed; the difference in the width of the ilio-costal spaces

is valuable in numerous cases; the shortening of a lower limb

through lesion at the hip or pelvis will be noted by measurement

or comparison; or the increased circumference of the shoulder

JOINT will be diagnostic of a dislocated shoulder.

These five methods modified and aided by pressure and

ROTATION of parts either singly or collectively yield sufficient

data to indicate the essential nature of most of the disordered

conditions which the physician meets. All of them have their

uses and their special value and the osteopath who entirely neg-

lects any will certainly find occasion to regret his inability to

make satisfactory use of that method.

It is inappropriate to further discuss the question of symp-

toms in the diagnosis of special diseases, for that is not within the

province of this w^ork. It will, however, be entirely within the

province to take up for discussion the diagnosis of lesions. A
consideration of this question is distinctly and peculiarly osteo-

pathic since it is only the osteopath who has recognized the ex-

istence of the lesion, at least in the special use of that term which

has been indicated in another chapter.

The Diagnosis of Lesions.

The 'special and limited meaning of lesion is an osteopathic

creation and hence it will be necessary to go quite into detail in

the discussion of the factors entering into the determination of

the presence of a lesion in any specific case. The fact has been

emphasized that not every malposition of bony or other struc-

tures constitutes a lesion. In a few cases such a condition may
be the only evidence of lesion and still be a real lesion in the two-

fold idea assigned to that word, structural change, pro-

ducing functional disorder, but in the majority of cases

with which the osteopath deals there will be other evidences
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which substantiate the diagnosis. Further, in this discussiort

it is not advisable to take up in detail the different forms of lesion

as they may exist separately—bony, muscular, ligamentous,,

visceral—^but the consideration will be limited to a typical case

where there is a combination of the first three named. For it

cannot be too strongly emphasized that in most conditions of

skeletal disorder the three will be associated in the causation

of the functional perversion. In this discussion the presence of

such an association is assumed, and the points essential in the

diagnosis of that condition will be indicated.

There are two fundamental methods of procedure to be

noted in making an examination of any part of the body, the

one of which will tend to prevent possible error arising from the

other. The part should be examined in its (1) functional activity.

A perverted function will be manifest in the appearance of the

action of the organ which performs the function. In torticol-

lis or wryneck the sterno-mastoid muscle presents an appear-

ance when in action entirely different from that while at rest.

Comparison of the muscle in the horizontal position with it in

the erect position of the body will suggest facts that otherwise

would escape attention. In the horizontal posture the neck

muscles will be in (2) functional rest. In the examination of a hip

the action of it should be noted, but in addition the position of

its various parts should be determined by palpation during its

rest. The movement of the chest should be noted and com-

pared with that of a normal action, but in addition there should

be noted the position of the ribs while in expiration and pause.

The movement of the inferior maxillary may suggest the na-

ture of the lesion less noticeably than will an examination of it

in the quiet state.

Passing to the details in diagnosis it will be noted that the

first evidence that a lesion exists is the perversion of function of

some organ or structure, which is likely to be first discerned by

the patient or some one other than the physician. The patient

gives the information that he has functional disorder of some

special organ. That fact indicates in general the part of the or-
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ganism where lesion is most likely to be found; if it be gastric

disturbance the splanchnic or the vagal region will be suspected

;

if a uterine trouble, the lower thoracic, the lumbar, or sacral

structures will first be examined; if the eye be impaired, the atlas

and the upper thoracic are more likely disturbed.

The general attitude is a factor in the determination of the

approximate location of the lesion. Dr. Still has emphasized

the fact that the position that a patient assumes is normal
TO THE existing STRUCTURAL CONDITION, which is but a Special

application of the doctrine that function is normal to structure.

To make a concrete case, suppose a lesion of considerable mag-

nitude exists in the cervical muscles of the patient. The man-

ner in which he carries the head suggests a cervical lesion. If

a RIB be subluxated the patient will sit in such a position as will

secure to him the least irritation. The careful way in which an

individual afflicted with Pott's disease carries his body imme-

diately suggests a spinal lesion. In all of these cases the posi-

tion or the attitude is normal to the lesion: that is, it is such be-

cause the lesion or its effect compels it to be such. Hence the

value, when a patient presents himself for examination, of making

a preliminary survey of the individual as a whole.

The position of landmarks is a third point to be consider-

ed. Having determined the probable region of the lesion by the

method above described, a peculiarity in the positional relation

between certain parts used as points for comparison may be

noticed. In the case of a vertebra, the relation of its spinous

process to those adjacent may be altered; the intercostal space,

in case of a rib, may be found to vary in regularity throughout

its extent, or may be narrowed or widened in comparison with

those above or below; the lower margin of the liver, in a lesion

condition of that organ, will be displaced. It seems necessary

to emphasize the fact in this connection, that no greater mis-

take can be or has been made than that of assuming the ex-

istence OF A lesion whenever IT IS FOUND THAT THERE IS A

VARIATION IN POSITION OF A STRUCTURE. Reference has been
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made to the fact that structure as well as function can vary

from the average within wide limits and still the condition be a

normal one. While it is convenient to compare the body to a

machine and insist that in both cases a variation of the slight-

est degree in structural parts will cause disorder in the one as

in the other, the comparison is not illuminating if carried to

extremes. The machine is an unyielding structure and has no

power of adjustment, which makes the necessity for perfect

structural alignment an absolute one. The living machine, on

the other hand, is made up of yielding parts and has marked

possibilities of adjustment to an abnormal structural change.

The universal tendency on the part of the beginning student

seems to be to make the assumption—unfortunate as that fact

may be—that every unusual situation of a bony land-mark is

abnormal. In some cases it would seem that the apparent

structural change is, of all the several evidences of lesion, the

most unreliable.

A further evidence of the presence of the lesion is the sen-

sory change. While this usually takes the form of definite pain,

in many cases it is of the nature of such sensations as anaesthesia,

hyperesthesia, or parsesthesia; under the latter term is included

the burning sensations, tightness of tissue, or of formication

i. e., sensation as of a small insect creeping over a part. Any

of these may be present either at the local area of the lesion or

may be remotely situated and partake of the nature of referred

SENSATION.

Pain is of such importance that it is necessary to enter into

detail showing its relation to lesion and disease. It has been

defined as the "prayer of a nerve for pure blood," and this con-

ception is apt in many cases. It is a sensation, perceived by the

cerebral cells concerned with consciousness, produced by an irri-

tation of some form to a sensory nerve. Without entering into

the argument for or against the contention that there exist special

pain nerves or special pain-receiving end organs, suffice it to haz-

ard the generally accepted opinion that any afferent nerve if

sufficiently irritated will give the sensation of pain. Note the
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fact that the sensation is a brain sensation though it is usually

projected to the part irritated. For instance the sensation from

a burned finger is felt in the sensorium but the individual is en-

tirely aware that the irritation is at the finger. With reference

to this fact, note the want of logic in the reasoning of the indi-

vidual who is content with giving a drug which renders the sen-

sorium less capable of receiving or responding to the transmitted

impulse. The pain is still present in so far as the nerve disturb-

ance constitutes the pain. The drug has simply rendered the

patient unaware of the existence of irritation. Pain, then, is a

distinct advantage to the organism, and it is in relation to its

advantage in the way of assistance in the diagnosis of the lesion

that it will further be discussed.

It is to be noted that pain may be direct as when caused by
irritation produced directly upon the part to which the sen-

sation is projected. For instance, an irritant taken into the

stomach may cause the sensation noticed in that region; or the

pressure upon the ulnar nerve causes pain at the point of pres-

sure; a contractured muscle—e, g., the pyriformis may irritate

directly the sciatic nerve and the whole nerve will suffer. In

this case the pain is felt not only at the point of pressure but

throughout the entire neuron; for note that in the pressure on

the ulnar, while the pain may be at the point of pressure, it

will likely be more noticed in the finger, i. e., at the peripheral

end organs. In this case it is not necessarily simply a reference

by consciousness, but an actual disturbance of molecular vibra-

tion throughout the entire nerve element, with a consequent

arousing of impulses from all parts suffering the disturbed vibra-

tion, and the greatest intensity of impulse will come from those

parts which are especially developed for the purpose, as the

sensory endings in the periphery. But the pain may be indirect

or referred. In this case a peculiar fact is to be noted, a fact that

has been put in definite formulation by Head and which is spoken

of as Head's Law. This law states that, "When a painful

STIMULUS IS applied TO A PART OF LOW SENSIBILITY IN CLOSE

CENTRAL CONNECTION WITH A PART OF MUCH GREATER SENSIBIL-
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ITY, THE PAIN PRODUCED IS PELT IN THE PART OP HIGHER SENSI-
BILITY RATHER THAN IN THE PART OF LOWER SENSIBILITY TO
WHICH THE STIMULUS WAS ACTUALLY APPLIED." While this is a

sENsoRiuM fairly correct statement of

the real condition it should

not be dignified by the

name of law, since in the

above wording it cannot

apply to all cases by any
means. Head based the

law on observations with

especial .reference to vis-

ceral versus spinal pain.

It is known that many of

the viscera are compara-

tively insentient under or-

dinary conditions. That is,

the nerves capable of con-

ducting an impulse pro-

ducing the sensation of pain

are comparatively few and

inefficient, and hence the

irritation sufficient to give

pain must be correspondingly intense. But every one is aware

that pain may be produced in a viscus and definitely projected to

that viscus, and in order to show that Head's law holds, it must

be proven that the part of higher sensibility is the part most

noticed by consciousness on the application of the stimulus to

the more insentient organ. That such is the case in numerous

instances may readily be admitted but that it is true in all is

disproved. Were it stated that the pain may be felt in the part

of higher sensibility the objection to the statement would cease.

In this latter interpretation the question will be considered. Note

that the law provides for a condition where there is a "close

CENTRAL CONNECTION." It is to be remembered that though

little evidence of an anatomical nature can be adduced, there is

Fig. 7.—Nervous mechan ism in referred
pain. Irritation to viscus V is referred by-

consciousness to skin and muscle area B,
through the common segment A.
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much from physiological and embryological investigation to

show that the spinal cord and less noticeably the brain are seg-

mental STRUCTURES. The cord may be arbitrarily divided into

segments corresponding to the paired arrangement of the spinal

nerves, and we may assume with little probability of error that

this divisionrepresents a physiological segmentation. That each

part of a segment acts more with reference to its other parts than

to parts from an adjacent segment, is a statement that is true

in general. Hence, two nerve fibres having their central endings

in the same segment will be in more intimate relation than fibres

from different segments. This fact is indicated from various

evidences derived from experiment, especially in reference to

reflex action. For instance, Pfluger has shown that a stimulus

applied to a limb of a "spinal frog" produces its first response

in motion of that limb, but the next effect, produced by a stronger

stimulus will be upon the limb of the opposite side, showing

the radiation of the impulse to parts in the same segment. An
additional stimulus will cause effect on nerves from the imme-

diately ADJACENT segments. But according to Head and others

who have investigated the same problem, the phenomenon is not

limited to a reflex mechanism such as is present in the, above

cases. A sensory nerve in connection with the same segment

may be involved, or at least the pain may be referred to the area

of distribution of that sensory nerve. Head calls attention to the

fact that with a few possible exceptions, each viscus is related in

this way to a definite area of cutaneous tissue. For instance, irri-

tation of the STOMACH is likely to be associated with pain in the

skin areas supplied by afferent fibres from the sixth, seventh,

eighth, and ninth thoracic nerves. It is significant that the

pain is not necessarily of a simple ''referred" or "transferred"

character. It is noted that in numerous cases there will not only

be referred pain, but what is a different thing, so called referred

TENDERNESS, in which case it is suggestive of distinct nerve disturb-

ance rather than a reference on the part of consciousness. But

the reference of pain is not necessarily from a diseased viscus.

Osteopaths continually have this fact called to their attention
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by numerous cases. Hip trouble gives rise to pain in the knee.

This may be due to direct pressure by the luxated structures upon

the nerve supplying the articulation, or it may be due to impinge-

ment upon the terminals of branches distributed to the hip-joint

referred back to the segment, "and thence out over the branch

to the knee. For we know that the same trunks which supply

the articular structures of the hip also supply those of the knee.

Similarly Hilton^ calls attention to the fact that the same nerve

TRUNK THAT SUPPLIES A JOINT, ALSO SUPPLIES THE SKIN WHICH

OVERLIES IT AND THE MUSCLES THAT MOVE IT, and a further usual

circumstance of interest, that the bowel wall, the peritoneal

STRUCTURES ASSOCIATED WITH IT, AND THE SKIN OVERLYING THESE,

are all supplied from the same segmental source. Attention is

further called to the fact that earache may be associated with

disturbances in the nutrition of the teeth, both of these struc-

tures being supplied by the fifth cranial. In all of these cases

there is a principle that is similar if not identical—it is not un-

likely a physiological principle operative in a distinctly benefi-

cent way. Parts thus intimately associated anatomically are

made to act in harmony not only in normal but in abnormal

conditions. Further facts suggested by Hilton in relation to

referred pain may be of some value. He notes first that pain in

the superficial structures not associated with a high temper-

ature of the part is suggestive of a distant origin of the pain,

and usually that origin is in the spine. He instances in this con-

nection what osteopaths have been able to corroborate in many

cases, that a sensory disturbance in the anterior terminals of the

thoracic spinal nerves is often due to a spinal lesion, no local dis-

order being manifest. A further rule is that when the pain is

SYMMETRICAL it is almost certainly caused by a central disorder.

The application of the foregoing facts is apparent. By means

of the pain or tenderness we may trace the situation of the seg-

ment of the cord which is involved. That involvement may be

or may not be dependent on a lesion at the corresponding ver-

tebra, but in the vast majority of cases such a lesion will be

1. Hilton: Rest and Pain.
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found. Even though the definite structural change be absent

from this part, the organ involved will be indicated and indirect

aid be given in the diagnosis.

The tender spots, for the discovery of which the osteopath

is famous, are always significant. In most cases these points

of increased sensitiveness are quite limited in extent and

suggest not a referred but a condition of direct irritation. For

instance in the examination for a lesion of the spine just at the

region between the spinous and transverse processes the tissues

are tender on pressure. This is always suggestive of local dis-

turbance, congestion, inflammation, or contracture of tissues

sufficient to irritate the sensory nerve terminals in the part. In

palpation for such tender areas care must always be exercised

or A tender SPOT MAY BE PRODUCED where none before existed.

Bear in mind that sufficient pressure in any part, whether normal

or abnormal, will produce pain or some other sensory change.

The sensory condition of the part under examination must always

be COMPARED with similar adjacent areas and with the average

condition. This last must be a question of experience—the

average normal condition must be learned before there can be

much possibility of detecting slight changes —a statement true

not only with reference to pain but to all of the several factors

enumerated.

Another valuable factor in determination of the presence

of a lesion is the condition of the associated muscle tissue. This

is usually spoken of as a contracture, the causes of which have

been referred to in the section on causes of lesions. It becomes

necessary to distinguish between the meaning of contraction and

contracture in order that confusion may not arise. The term

CONTRACTION refers to the state of a muscle in the physiological

process or condition of shortening and thickening of the muscle

not associated with gross change otherwise. The term con-

tracture, on the other hand, has by osteopathic usage become

involved with the idea of a pathological condition in which the

contraction is not identical with the normal state, and though

it is contracted it has in addition certain other characteristics.

True enough, a contraction long continued will usually result

9
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in a fairly typical contracture, but that the ordinary contrac-

tured muscle with which the osteopath is so familiar is not iden-

tical with a prolonged contraction will hardly be denied by any

one who has carefully compared the two. Physiologists recog-

nize that there exists a change of shape in muscle not similar to

the usual contraction and to which has been given the name of

iDiOMUscuLAR Contraction. Specific instances of such are noticed

in case of a fatigued muscle, which on the application of a stim-

ulus responds not by a wave of contraction passing to all parts

of the muscle, but by a local swelling of the part to which the

stimulus was applied. This change persists for some consider-

able time after the withdrawal of the stimulus and in this respect,

therefore, also differs from a normal contraction. If the actual

condition of the muscle could be accurately analyzed it would

likely be found that the contracture with which the osteopath is

peculiarly acquainted and the idiomuscular contraction referred

to by the physiologist, would be more nearly identical than would

the former with normal physiological contraction. If a muscle

is contractured it presents certain peculiar characteristics to the

diagnostician. In the first place it will give evidence of a short-

ening AND THICKENING, in which Statement nothing is indicated

showing any difference from the ordinary contraction. But in

reality if care be exercised in palpation a distinct difference will

be noted. Instead of a homogeneity of the contraction there

will be an irregularity—some of the fibres apparently in a

normal tonic condition, while others are distinctly knotted. A
further noticeable fact will be the peculiar ropy feeling as the

fingers are passed over the muscle at right angles to the course

of the fibres. In such cases the term welted is equally or more

descriptive. A further characteristic of the tissues is a peculiarity

in the denseness—a sensation transmitted to the fingers difficult

of description and due in all likelihood to a change in the nature,

amount, and disposition of the various fluid materials associated

with the muscle, the blood, lymph, and muscle plasma. An-

other condition of the contractured tissue is the sensory change

noted in it and to which sufficient reference has been made.
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Emphasis should be laid upon the fact that a persistent con-

traction or contracture will invariably result in a sensory dis-

order of some kind. Finally, material aid may be given in the

determination between a muscle physiologically contracted and

one in contracture by causing the individual or part to assume

A POSITION IN WHICH THE NECESSITY FOR PHYSIOLOGICAL CON-

TRACTION CEASES TO EXIST. For instance, so long as the indi-

vidual is in the sitting posture the deep cervical muscles will be

functionally active. On assuming the horizontal position the

necessity for their contraction ceases to exist and they will nor-

mally relax. If, however, the muscles be contractured, the relax-

ation on changing position will not be so apparent. Note that

it is a condition of degree, for the abnormal muscle will undergo

partial relaxation when its contraction is no longer needed.

The amplitude of movement is a factor of much value in

diagnosis of the lesion and one which is closely associated with

the condition of all the structures. It was noted that in typical

lesions bony, ligamentous, and muscular changes are associated

and interdependent. All three are concerned in producing the

change in the freedom with which the part moves. A bony

luxation usually will lessen the extent of movement and so will

ligamentous strain and muscle contracture. On the other hand

a lax ligamentous and muscular condition will permit of excessive

rotation. The condition of the spine spoken of as a rigid spinal

column is a case in point. The rigidity may be due to "locked"

VERTEBRA—rare—thickened and hardened connective struc-

tures, DEPOSITS in or absorption of intervertebral and articular

cartilages as in articular rheumatism, or to simple but general

MUSCLE CONTRACTURE, in the latter case usually yielding on ap-

plication of measures designed to relax the muscles. Bony
ANKYLOSIS is a Condition occasionally met with and will manifest

itself by absolute immobility.

Temperature change in the local part is often found and
usually is indicative of local lesion. The existence of a lesion

means local irritation. Irritation calls for or at least results in

hypersemia and hypersemia may pass into inflammation. In

either of the last two conditions there will be increased heat be-
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cause of increased blood, the latter being the principal medium

by which heat is distributed. But the increased temperature

may be locally produced. Especially is this likely where local

inflammation is present, the increased metabolic changes being

responsible for an increased oxidation with liberation of heat.

Attention is occasionally called to a rib lesion through the dif-

ference in temperature along the course of the rib as compared

to that above or below. It is not necessarily an increase but

may be a decrease in temperature that is noticed. A cold state

of the POSTERIOR CERVICAL STRUCTURES is a common accom-

paniment of lesion in that region. Dr. Still calls attention to

the fact that there is a low^ered temperature of the skin in the

gluteal and lower spinal regions in case of croup, while the ventral

structures may show an increased temperature. The numerous

cases noted and the equally numerous possible causes of changed

temperature suggest the importance of a careful training of the

fingers in the temperature sense.

Finally, the color of the part under suspicion may be an in-

dication of a lesion. In most cases the difference in color will

be dependent on the amount of blood present, congestion causing

redness, ischsemia producing pallor. Pigmentary deposits may
occasionally be noted in the region of a lesion, from the blood or

other change associated.

In all the examination for the nature and location of a lesion

the several factors mentioned should be borne in mind. In the

vast majority of cases only a few of them will be appreciably

present. The greater the number the more certain the diagnosis.

The absence of one or all does not disprove the presence
OF A real lesion AND A SERIOUS ONE but renders its presence

much less likely. Note the fact that numerous osteopaths are

quoted in the expression, "There was no lesion in the case. " The
want of logic evidenced by such assertion is quite apparent. To
assume that every lesion can be detected is to assume the impos-
sible. Lesions may be microscopic and still be lesions as judged
by our definition, and he who thinks it necessary, in the case of

imperceptible lesion, to assume the existence of some other cause

for the disorder than that of the lesion, or that the manipulation

of a part which produced a cure of the disorder did so otherwise

than by removal of lesion, is making use of extremely faulty logic.
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CHAPTER VII.

THE TREATMENT OF DISEASE.

Prophylaxis and Therapeutics.

The ultimate end which is kept in view in the determina-

tion of the etiology and diagnosis of disease is but to establish

a rational basis for the treatment of disease. By the treatment

of disease is meant any method or measure which will assist

THE ORGANISM IN RE-ESTABLISHING ITS NORMAL FUNCTION. More

appropriately, it is the treatment of the diseased organism rather

than the treatment of disease, for the disease will be disposed

of by the organism itself if freedom is given to the healing agencies

inherent in the organism. Broadly speaking, there are two

grand divisions comprehended in the word treatment, one of

which is concerned with all of those measures designed to pre-

vent the onset of disturbed functioning. Technically this is

spoken of as prophylaxis.

The term prophylaxis is a comprehensive one and has rather

indefinite limits. In the first place it is concerned with the con-

ditions of the ENVIRONMENT of the individual. Sanitary meas-

ures employed by a municipality, including regulations govern-

ing sewerage systems, tenement house requirements, and the

like, constitute definite prophylactic treatment applied collec-

tively. Hygiene in the nature of cleanliness, normal exercise,

and the breathing of pure air or the eating of proper food in

proper amounts, constitutes prophylaxis of the individual in

connection with his environment. On the other hand prophy-

laxis is applied directly to the organism itself either by the re-

moval OF THE predisposing CAUSE, as for instance the increas-

ing of the chest capacity by Hfting and adjusting the ribs in order

to avoid furnishing suitable soil for the propagation of the tubercle

bacillus; overcoming the irritability of the mucous membrane^of the

nasal passages to prevent an attack of hay fever brought on by the
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presence of dust particles in the air; or insistence on abstaining

from further abuse of an organ which otherwise would ultimately

result in exhaustion and hence disease, for example, where there

is a tendency to writer's cramp; or prophylaxis is applied in the

AVOIDANCE OF THE EXCITING CAUSE, OT the direct destruction

of that exciting cause. As illustration of the latter, the patient

may be directed to move to a climate more favorable to his

health, as in the hay fever victim who passes his summers in an

atmosphere less laden with irritating particles; or the use of

antiseptic washes in the case of contagious diseases.

But measures may be applied in the treatment of the organ-

ism after the disease is present and this constitutes what is tech-

nically spoken of as therapeutics. It is necessary to observe as

a precaution that many writers make use of this term to embrace

both preventive and curative treatment. As a matter of con-

venience the two terms should be kept within their proper lim-

itations. In the application of therapeutic treatment one or

both of TWO POLICIES may be pursued, the removal of the lesion

condition or the abstinence from any use of the organ that under

the circumstances would constitute an abuse. In the case of an

individual afflicted with stomach trouble dependent upon a

splanchnic lesion the proper treatment for such disorder would

consist in the removal of the specific lesion. So long as the lesion

exists some care may be necessary to avoid any overwork or

other abuse of that organ. If on the other hand the primary

cause of the gastric unrest is abuse by errors in diet, therapeutics

would consist—granting there were no lesion present—in the

regulation of the dietetic habits of the patient.

Of the two ideas associated with treatment, that of pro-

phylaxis occupies the higher plane, for prevention is always bet-

ter than cure though not necessarily in the ratio of the ounce to

the pound. It is the dream of the idealist that a time may
come when there will be a greater demand on the part of the

people for prophylactic than for therapeutic treatment; when the

individual will pay greater attention to laws of health and will

go at frequent intervals to a ciualified physician for the purpose
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of physical examination to detect any predisposing lesions that

may have arisen since the last examination or treatment. But

the dream of the idealist will hardly be realized in this genera-

tion and hence comparatively little prophylaxis of that nature

will be used. The average osteopath will be called upon to treat

a case only after the evidence of disorder is markedly present.

Hence relatively greater stress must at present be laid upon the

therapeutic side, except that the physician may make himself

a distinct force for the dissemination of knowledge regarding the

body and the laws of its health, together with a hearty co-opera-

tion with all legitimate efforts to enforce sanitary measures ap-

plied collectively to a city or community.

The relation that the removal of lesion bears to prophy-

laxis, even in case of a therapeutic treatment, the author has

discussed in a former article, a part of which is reproduced in

this connection :

'

' But after all that may be said of the cura-

tive treatment, is not every osteopathic treatment a prophylac-

tic one? The use of the term curative is essentially incorrect;

The physician does not cure. We object to the definition of

osteopathy which affirms that the physician 'directs' the in-

herent recuperative forces of the body. The direction of those

forces abides in a higher and more subtle power than can be

exercised by the hand of another individual even though it may
be guided by a high order of intelligence. Neither does he

'regulate functioning,' except in a very secondary sense. * *

Functions are controlled by an inherent force which we denom-

inate vital. That force itself cannot go permanently wrong. It

will not cause permanent disorder of structure except it be hin-

dered by blocked channels of interchange. And herein lies the

fallacy of the Christian Scientist and all other mental healers.

The 'tendency to the normal' operates in psychic as well as

in material substance, and the normal in mind and emotion will

be assumed if the organization of cell life be intact. If then the

physician does not regulate functions or direct forces, what does

he do? Fundamentally, he clears the way. Does that cure?

The disease as it existed before the lesion was removed was caused



128 PRINCIPLES OF OSTEOPATHY.

by perverted function resulting from the lesion. On the removal

of the lesion the disease as it exists will be overcome by the re-

stored normal functioning. The physician in removing the le-

sion has prevented the further progress of the disease. He has

applied preventive treatment.

"Is it the assertion of an extremist to say further that even

in the removal of a lesion the physician is. not overcoming a

structural condition? In the vast majority of cases which

the osteopath meets, the treatment does not consist in setting a

bone, if we use that term in the sense in which it is commonly

used. In a case of a recently luxated hip the osteopath may be

successful in one treatment. In such a case he perhaps is not sim-

ply aiding nature. But in the countless other lesions met with,

chronic changes are present which do not admit of immediate

replacement. In such cases the prime importance of the physi-

cian is as an assistant to the organism. When a lesion is pro-

duced by whatever cause one of several things takes place. Na-

ture first attempts to overcome the structural disturbance and

is usually successful. Every football player and every one who
has watched the game will readily believe that numerous struc-

tural conditions are produced during the strenuous periods. Do
every one of these need a treatment? Hardly. Tension of

tissue supplies sufficient treatment. But occasionally a struc-

tural disorder is sufficient in degree to pass the limits of self-ad-

justment. Failing in drawing the part back to normal the tis-

sues on one side gradually yield, on the other gradually shorten,

and with other changes a partial adjustment to the new circum-

stances takes place. What must the osteopath do? In the case

where nature is still making the attempt to re-align, he can assist

by releasing the hindering structures and in the average case

'nature will do the rest.' In this case he is not curing; he is

preventing. Where complete adjustment to the changed con-

dition has taken place he is perhaps more surely applying a cura-

tive measure in the breaking up of adhesions and stretching per-

manently shortened muscles and ligaments. "^

1. Journal of Osteopathy, Nov., 1902. The Ounce of Prevention.
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Curative Versus Palliative Treatment.

A further classification of treatment is made having refer-

ence to the immediate purpose and effect, as to whether it be cur-

ative by virtue of aiding in the removal of the cause of disease,

or whether it be palliative, in which case it is directed to a symp-

tom rather than a cause. If the physician overcomes or assists

the organism in overcoming a lesion of the spine which is causing

heart disorder, or if the patient himself abstains from the abuse

of his heart by over exercise where such has been the cause, a

curative treatment has been applied. If on the other hand he

exerts pressure in the upper thoracic region and relieves a tem-

porary palpitation or sensory distress, a palliative treatment

has been employed. Often no definite dividing Hne can be made

between the two, for a curative treatment will in a large number

of cases be palliative also. The adjusting of the ribs by the treat-

ment in the thoracic region, thereby taking off the pressure, will

give relief to the distressed cardiac structures. On the other

hand in numerous cases a palliative treatment, while given ex-

plicitly for the purpose of temporarily overcoming a symptom,

may in the long run be curative as well. A treatment applied

for the purpose of lessening the intensity of pain will in occasional

cases give to the organism a better opportunity for repair, which

was wanting so long as the nerve disturbance continued. Fur-

ther, it may become necessary that a palliative treatment be given

in order that the primary cause may be reached. For in-

stance, an obstruction to the bowel from impaction may cause

such a tension of the abdominal wall as to make impossible any

direct manipulation of the impacted area. In such a case treat-

ment would be given for the purpose of relaxing the abdominal

muscles which would be preparatory to the primary or curative

treatment. Or in the case of a wrenched spine the resulting con-

gestion and contracture of the superficial spinal muscles may be

such as to hinder treatment to the deeper structures, making

it advisable if not essential to quiet the sensory disturbance and

overcome the contractured condition before attempting the
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deeper work. Again, a palliative treatment may be essential

as a PRELIMINARY TO FURTHER DIAGNOSIS. In appendicitis the

bowel wall is so irritable and tense as to prohibit palpation deep

enough to determine the condition of the caecum and appendix;

or the superficial cervical tissues may be so contractured as to

prevent the detection of a deep cervical lesion. In both of these

cases the palliative or temporary treatment will be necessary

before a satisfactory diagnosis is possible.

Adjustment of the Osseous Lesion.

The statement has been made that the three common forms

of lesion, bony, muscular, and ligamentous, are usually asso-

ciated in the production of the same disorder. In the treatment

of the condition a movement which will affect one will affect the

others. In the case of the bony and the muscular lesion at least,

special and peculiar methods are used. The ligamentous lesion

will be affected only by work upon the others. Since we do find

bony and muscular lesions associated the question arises as

to which should have precedence in point of time. It must be

confessed that there is a difference of opinion regarding the mat-

ter. If the bony disorder is secondary to the muscular tension

and is maintained in its position primarily by that muscular

tension, manifestly the muscles should first be relaxed, and if

no other cause of bony displacement be present that may be

sufficient. Such a condition is a common occurrence in acute

cases and hence the general rule that muscle contracture should

have first attention in acute cases may be safe enough to

follow. In chronic conditions, however, the vast majority of

cases will present bony disorder not primarily maintained by

muscular contracture; and in most cases the muscle contrac-

ture will be secondary to the bony disorder though in the be-

ginning muscular contracture may have been primary. In such

cases as these the author is personally convinced that direct

treatment to the muscles is secondary in point of time and im-

portance, and so far as actual results are concerned the massage

so often employed is entirely superfluous. The discussion will

be begun therefore with a consideration of a few general princi-
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pies underlying the adjustment of the osseous lesion.

The first of these principles may be spoken of by the phrase

which osteopathic usage has authorized, exaggeration of the le-

sion. By this is meant a manipulation designed to make the

structure more prominent in the direction toward which it is

displaced. For instance if there be a right lateral subluxation

of a CERVICAL VERTEBRA the head should be flexed to the left

and pressure applied to the cervical tissues on the left of the dis-

placed bone; if a rib is subluxated upward on the transverse pro-

cess of the vertebra, pressure is exerted upward at the angle of

the rib and downward on the anterior extremity; if the innom-

INATUM be subluxated through a rotation upward and forward,

pressure will be exerted in an upward and forward direction

on the iliac portion of the bone, upward and backward on the

ischium. In the exaggeration of the lesion several objects may
be had in view. In the first place the measure tends to free

THE ARTICULAR STRUCTURES, just as the driving in a trifle will

free the articulation of a nail with wood in which it is imbedded

and permit it to be withdrawn more easily. In the second place

the movement effects a stretching and relaxation of the

deeper structures which in numerous cases is all the relaxation

that is called for. Finally, there is secured the benefit of re-

coil which results from the stretching of the tissues and aids in

initiating the movement backward -towards the normal position.

A second general principle is that of rotation. The value

of rotation can hardly be overestimated although the rotation

itself may easily be too extreme. In effecting rotation of the

part disturbed, at some point during the circuit each of the fibres

in each of the ligamentous and other connective structures will

have been stretched and relaxed and the articular surfaces kept

sufficiently free to allow the progress of the part back to its orig-

inal position. The comparison may be crude but the conditions

in the case are similar to the movement of a trunk or box along

a platform by rocking it back and forth with some rotation. The

advantage of this method over that of dragging the box bodily

is obvious.
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A final general principle in the adjustment is the simple one

of pressure applied to the displaced structure in the direction to-

ward its normal situation. In point of time the exaggeration of

the lesion is first, rotation and pressure follow and are co-exten-

sive and co-ordinate in time. In all but a comparatively few

cases these three principles can be applied with advantage, and

are applied although the physician himself may not have been

aware of their application. In a few cases little direct pressure

can be satisfactorily made, as in the case of an anterior lumbar

vertebra, in which it is necessary to rely principally upon the

tension of tissues in and following the process of rotation. In

other cases the exaggeration of the lesion may not be feasible;

but in no case is it impossible to apply rotation and in numerous

conditions where the lesion is slight, that of itself will be sufficient

aid to the organism in effecting a normal adjustment.

Adjustment of Muscular Lesions.

In most cases of a chronic nature and in practically all acute

cases muscular lesion will be quite manifest. It is not necessary

at this time to discuss the question as to whether that lesion is

primary or secondary; the fact that it exists calls for discussion

as to the methods of producing relaxation. For whether the

lesion be primary or secondary its removal is seldom if ever con-

traindicated. Note first that one or more of several purposes

may be had in view in the relaxation.

One of the objects in such relaxation is that of diagnosis.

In a large number of cases the muscular lesion will be the most

apparent one, which fact has given rise to much hasty reasoning

with the conclusion that no additional factors were present. The

writer was once told when he was a student in school, that when
he "got into the field" he would find little beside muscular lesions.

He is compelled to testify that the informant has proved him-

self a false prophet; if care be taken in analysis of conditions few

chronic cases will be present unassociated with deeper than mus-

cular lesions, while it is almost equally true of the acute forms.

Indeed it is not unsafe to assert that in most cases the muscular
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contracture is direct evidence of a deeper lesion. The difficulty

of detection may be much more marked than the realness of the

lesion. The fact that a deeper lesion is usually associated makes
it necessary, or at least in many instances helpful, to effect a super-

ficial relaxation in order to detect the deeper condition. Note
the case of a contractured cervical region. In such the osteo-

path may not be able to determine the condition of the cervical

vertebrae until the obscuring muscle contracture is removed. It

is often difficult, further, to detect the relative position of the

posterior part of a rib at its junction with the transverse process

of the vertebra until the associated contracture is overcome. A
FLOATING KIDNEY acting as a lesion will often be obscured by con-

tracture of the quadratus lumborum and abdominal muscles. But
not only for diagnosis of further lesion is removal of contracture

necessary, but also for determination of the organ involved and
the nature of the involvement, in other words, for diagnosis of

THE disease itself. Note the fact that in hepatic cohc from

the passage of a gall-stone, muscle contracture is so intense and
painful that a palliative relaxation becomes imperative for definite

diagnosis of the gall-stone condition; similarly an obstruction to

the bowel will produce secondary abdominal tenseness sufficient

to prohibit palpation of the impacted or otherwise occluded con-

dition; the rectal and vaginal sphincters may be so constricted

as to hinder local examination of the position and condition of

the uterus. In all such cases the beginning or inexpert osteopath

finds it necessary to resort to the removal of the secondary ob-

scuring lesions before he is able to make a satisfactory diagnosis

of the disease.

A second object is as a preliminary to furtlier treatment, the

further treatment often though not necessarily being the pri-

mary one. Dr. Still invariably allows his fingers or palms to

''sink in" the tissues for a moment previous to the movement
for adjustment of a cervical vertebra; in this "sinking in"

relaxation occurs which reduces the amount of force necessary

to produce movement by rotation and pressure; in long stand-

ing cases of hip dislocation where a crude new articulation has
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been formed with a consequent adjustment—shortening and
lengthening—of muscle and ligament, it is impracticable and in

most cases with the osteopath of average skill, impossible to

immediately reduce the dislocation, and recourse must be had to

a series of treatments designed to relax and otherwise change

structural conditions which are secondary to the original dislo-

cation; in BOWEL OCCLUSION from impaction of feces, relaxation

of the abdominal wall is essential to a further direct manipula-

tion of the impacted area.

Finally, relaxation is used as a treatment primary in itself.

A muscle contracture whether primarily or secondarily produced

will exert pressure on tissues within itself, (e.g., sensory nerve

terminals) or disturb structures to which it is attached. As in-

stance of the former note the conditions of congestion produced

in the respiratory canal by virtue of contractures irritating

afferent nerves which carry impulses to the segment of the spinal

cord governing the vaso-motor mechanism to the part involved.

Relaxation of the muscle tissue in such a case removes the pri-

mary cause of the congestion. But by the tension upon the as-

sociated vertebra or rib, displacement of the latter will further

add to the difficulty and hence be additional cause; in this case

the relaxation will permit of a return of the displaced structures

to their natural relationship. Further instances are relaxation

of supRA-HYOiD MUSCLES whicli interfere with venous return from

various cephalic structures, thus relieving congestion; pressure

on the bowel wall in a spasmodic contraction of the muscular

coats which relaxes the tissue and overcomes the cramp which

so distresses.

With regard to the methods employed in producing relax-

ation several are in vogue by different osteopaths. Among
them mention may be made of the most important. The re-

moval of the cause constitutes in all cases the fundamental meth-

od. Owing to the tendency on the part of students to appar-

ently overlook the fact it seems necessary to emphasize that a

CONTRACTURED MUSCLE REMAINS IN THAT STATE ONLY BY VIRTUE

OF A CONTINUOUSLY ACTING STIMULUS. One of the inherent prop-
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erties of muscle tissue is its ability to respond to a stimulus by

a contraction. It is no less an inherent property of that tissue

to relax as soon as the stimulus is removed. In both cases there

is some evidence to show that the process is an active one. With

a certain proportion of students and inexperienced osteopaths

their first consideration on meeting with a case presenting con-

tracture is the application of methods direct to the muscle de-

signed to produce arelaxation. This is fundamentally erro-

neous. The first consideration should be the determination of

the nature and source of the constantly acting stimulus. The

second consideration should be the application of measures to

remove that stimulus. If a muscle is contractured through sim-

ple exposure to a change of temperature the primary treatment

is the negative one of removing the patient from the influence

of the changing temperature. If the contracture is caused by

a direct irritation to the motor nerve through pressure from a

deep bony or ligamentous lesion, the essential treatment consists

in opening up the space which transmits the nerve. A contrac-

tured condition of the anterior muscles of the thigh caused

by impingement upon the anterior crural will be logically and

surely overcome by the adjustment of the subluxated hip, pelvic,

or lumbar structures causing the impingement. Note that the

direct work upon the muscle in any of these cases will be getting

at the difficulty from the wrong side and can only indirectly and

in most cases temporarily reduce the contracture.

Admitting the logic of the above considerations it yet re-

mains a fact that specific methods, other than those directly con-

cerned in the way indicated above, may be employed as a matter

of expediency. Pressure with quiet and slight rotation of the

tissues, usually more in a direction at right angles to that of

the fibres than otherwise, is employed in numerous cases. In

what way this pressure produces the relaxation is not definitely

known. It is suggested that relaxation results because of an

inhibitory effect upon the nerve terminals associated directl}^

with the muscle. Objection must be made to this as an entirely

satisfactory explanation because of the known physiological
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fact that IT IS much more easy to produce a stimulation of

A nerve than to produce a lessening of its activity. In

fact it is with the utmost difficulty that a nerve can be inhibited

by pressure upon it when experimented upon in the laboratory.

On the other hand stimulation is almost sure to result unless the

most extreme care is exercised. It is not denied that gradually

applied deep pressure is effective in producing relaxation, and it

is true that the more gradual the application the more satisfac-

torily does it yield. And there is good reason for the latter

fact. Note that a stimulus causing response of any kind in any

tissue WILL be effective in proportion, not to the total in-

tensity or amount, but to the abruptness of its applica-

tion. It can be shown that the change from higher to a lower

potential in case of the electric stimulus, if the change be sudden,

will be an effective cause of response. The same is undoubtedly

true with regard to the several forms of stimuli; it can be shown

in the case of heat very nicely. A "spinal" frog's limb may be

literally cooked without causing a reflex response if the heat be

applied gradually, whereas a change of a degree or two in tem-

perature if produced abruptly will elicit a marked reflex. Hence

if the explanation were entirely one having reference to an in-

hibitory action on the nerve terminals, none but the most grad-

ually applied pressure would be effective—much more gradu-

ally than is true of the practice of the average osteopath. We
know, however, that in many cases relaxation does occur where

the pressure is applied in anything else than a gradual way. The

fact that the latter method is less efficacious is no argument for

the explanation based upon inhibition of nerve force. It is simply

evidence that rough treatment is associated with greater possi-

bility of stimulation of the nerve terminals. Some other ex-

.planation then seems necessary. One such that has been sug-

gested which is probably true in some cases, has reference to the

fact already mentioned, that in a typical contracture there is a

condition that is markedly different from a simple prolonged

contraction. The condition is one in which a part or all of the

muscle is changed in the nature and amount of the fluids pres-

ent. Hence when relaxation is effected by direct pressure and
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manipulation it may result from the expressing from within

and between the muscle fibres, of the products of abnormal met-

abolism. Owing to its congested state the muscle is enlarged

bodily and is contractured in part by stimuli of nerve terminals,

by chemical alteration, or pressure from distension of its vas-

cular system. This will be partially overcome by compression

of the body of the muscle. Further, the pressure upon the mus-

cle fibre directly may very materially assist in its relaxation by

more or less forcibly rearranging the particles of the mus-

cle PROTOPLASM. For we know that the essential mechanical

difference between a fibre contracted and one at rest is the rela-

tive number of protoplasmic molecules in a definite cross-sec-

tion of the fibre, i. e., in contraction the molecules come abreast,

while in relaxation they assume single file. In the process of

relaxation there is forcibly produced a tendency to the single

file arrangement.

As examples of cases in which the pressure and manipula-

tion method is efficacious are the following: in headaches the

suboccipital region is often found quite tense, in which case

gradual but deep pressure, a "sinking in" as Dr. Still calls it,

forces the tissue to relax and often yields immediate relief; in

case of the passage of a gall-stone along the duct the irritation

is so intense as to cause direct contraction along the duct, the

abdominal wall overlying it, and the spinal region from which

it is innervated, in which case pressure is used both along the

spine and the course of the duct; in croup and diphtheria the
'

rapid inflammation and associated toxic condition cause rapid

and intense contraction and congestion of the supra-hyoid mus-

cles, which will in most cases rapidly, though perhaps tempor-

arily, yield to the pressure and manipulation.

Stretching the muscle is a method that is employed by many
osteopaths for the purpose of producing relaxation. It is doubt-

ful whether such a method will usually result satisfactorily.

Theoretically there is much to be said against the process. The

process of stretching a muscle is one method of increasing the

irritability of the muscle. Lombard is authority for the state-

10
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merit that "the irritabiUty of muscles is hkewise increased by

moderate stretching and destroyed if it be excessive." Hence

it would certainly seem illogical to attempt relaxation by in-

creasing its irritability. Neither would it be the part of wisdom

to destroy the irritability by excessive stretching. A muscle

in the condition of contracture will be stimulated to still greater

contraction by throwing it on a tension and yet there seems to

be no question that in a certain percentage of cases the process

does result favorably and the explanation is sought. The

stretching of a muscle, thus increasing its tension, corresponds

in a way to the exaggeration in case of an osseous lesion, and in

that case there is secured the benefit of recoil. In addition refer-

ence is again made to the fact that muscle contracture is not iden-

tical v/ith muscle contraction, and in the process of stretching,

the congested material and waste products are more or less forci-

bly expressed from the contractured tissue, though no relaxing

effect might be gotten on a simple contraction. In all cases

when attempting relaxation by this method a simple rule of guid-

ance is usually sufficient. Separate the origin and insertion

OF the muscle. In case the scaleni muscles are found con-

tractured on the left side, bending the head to the right with the

shoulder a fixed point will separate the attachments and hence

produce stretching; the hyper-extension of the thigh will stretch

the ANTERIOR femoral MUSCLES, while extreme flexion of the

thigh on the abdomen will put tension on the posterior mus-

cles of the limb; the pulling of the middle portion of a muscle

in a direction transverse to the course of its fibres will produce

tension of the muscle although the absolute dis'tance between the

two attachments of the muscle actually may have been lessened,

as in the case of an upward and outward manipulation of the

SPINAL MUSCLES in the region of the lower thoracic.

Another method less subject to abuse is that of approxima-

tion of the origin and insertion. In this method the attached

structures are forced toward each other. That this method is

efficacious as a temporary expedient few will deny. Just as the

tension can be removed from a rope attached to posts by bend-



THE TREATMENT OF DISEASE. 139

ing the posts toward each other, so to an appreciable extent can

the tension be taken from a muscle by forcing nearer together

the points of attachment. Further, this method seems to be a

most natural one, and one resorted to involuntarily in many
cases. Note the characteristic position assumed by a victim

of PERITONITIS in which the superficial abdominal tissues are in-

tensely tightened. The patient will lie supine with the limbs

flexed at the hip and the head and shoulders raised, the total

effect on the musculature of the abdomen being an approxima-

tion of the origin and insertion of most of the muscles concerned;

a further instance indicating the value of this method is the

flexing of the head dorsally upon the neck in a case of suboc-

cipital contraction; or the flexion of the arm at the elbow for

the purpose of relaxing the biceps preliminary to the reduction

of a dislocated shoulder.

It is seldom that any of these several methods will be used

alone and it is in comparatively few cases that it is possible or

advisable to avoid using two or more of them. For instance in

the case of a contractured scalenus muscle a common method

is first to bend the head away from the side of the contracture,

which stretches the muscle, then rotate it back, which approx-

imates the origin and insertion, and at the same time pressure

is exerted directly upon the muscle fibres. In this case three

of the methods were employed and it is altogether likely that

during the course of the movement the deeper structures were

opened up, impingement taken off the nerve which supplied

the muscle, and hence the irritation was removed and the fourth

of the methods made use of. The point was emphasized in the

case of the method by pressure that the application should be

gradual. It is equally true of the other methods, and not only

with reference to the application but the removal of contact

should also be gradual for if the removal be sudden there results

an abrupt change, and abrupt change, whether from a lower

to a higher or from a higher to a lower level, constitutes a stim-

ulus, and a stimulus means further contraction. Another cau-

tion of some considerable value has reference to the relative
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TEMPERATURE of the hand of the physician. If the manipula-

tion is made upon the tissues it is necessary for best results that

the temperature of the part and of the physician's hand should

be approximately the same. Especially is it advisable if the

physician has cold hands to warm them before beginning the

treatment, otherwise the shock produced by the difference in

temperature will be a distinct added stimulus for further con-

traction, a result not at all to be desired.

Treatment of Other Lesions.

Thus far there has been discussed certain general principles

underlying the treatment of bony subluxations and muscular

contractures. It becomes necessary to suggest a few points of

practical value in regard to the other forms of lesion which the

osteopath must often meet. In all of those cases of perverted

size relations of parts, the physician has to deal with some nutri-

tive disorder which was responsible for the perverted growth

lesion, and hence in such cases it is necessary to seek the further

lesion or other cause of the nutritive condition and give atten-

tion to its reduction; or in a second class of cases the lesion of

perverted growth has resulted from direct violence producing

a bruise or other enlargement in which the same considerations

of treatment apply. The reduction of these is largely accom-

plished through dependence on normalizing all of the associated

structures and relying on normal processes of absorption to re-

move the surplus material. In some cases it will be necessary

to resort to surgical removal. A tumor of the abdomen is a

perverted structure which by pressure upon the hypogastric

plexus or other vital structure may produce disorder of various

forms. The treatment of such a lesion would be the removal

of the original structural or other condition which permitted the

deposit of the morbid material, together with the frequent move-

ment and lifting up of the tumor itself in order to keep all channels

as free as possible. Overgrown muscles and exostoses have

been known to cause disorder by direct obstruction and hence

are considered as lesions; the removal of such will depend upon
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the same factors which were suggested in reference to the tumor.

The overcoming of connective tissue lesions is a matter of

no Httle difficulty and is a condition quite often met with. A
typical lesion of this type is found in the rigid spine more or

less normal to the aged individual and often met with in younger

people who have suffered from some violence. This rigid

spine condition, where it is not of a temporary nature such as

would be produced by simple muscle contraction, is caused by

a thickening, contracting, or lessening of the fibrous and other

ligamentous structures associated with the vertebrae; or to a

deposit in the articular structures, of various substances, as in

the case of chronic gout and articular rheumatism; or finally, a

condition of bony ankylosis. In all of these cases it is a serious

question whether a complete cure can be effected or very great

benefit given, owing to the difficulty of removing such lesion by

any known methods. In most cases it will largely be a "breaking

up process" designed to open up the deep structures, thereby

overcoming tension on nerve and blood-vessel and permitting

a free opportunity for absorptive processes to be maintained. A
further type of connective tissue lesion is found in the case of

CIRRHOSIS of the liver where the connective tissue framework

has been formed in excess and has subsequently contracted, there-

by reducing quite appreciably the total volume of that organ

and very considerably obstructing the portal circulation and the

metabolic activities of the liver. In the case of sclerosis of

the spinal cord we have also a connective tissue lesion of a ser-

ious nature. In this case the neuroglia of the cord is thickened

and contracted producing or following a degeneration of the

nerve elements. In both cirrhosis and sclerosis the outlook

for removal is rather unfavorable, especially in case of the latter.

For we know that while a regeneration of nerves will take place

in peripheral structures, there are as yet no authentic cases of

regeneration of the nerve fibre in the spinal cord when de-

generation had been experimentally produced. All that can be

reasonably expected in such conditions Mall be the limiting of

the further progress of the disease and a partial absorption of



142 PRINCIPLES OF OSTEOPATHY.

the morbid deposit by establishing and maintaining a nor-

mal spinal circulation.

Miscellaneous Notes.

A few questions of general interest invariably arise in the

mind of the student with regard to the difficulty experienced in

overcoming the lesion, the time required to effect a cure, and

the frequency and length of treatment, and it seems advisable

to note a few of the facts which enable us to explain the vary-

ing results obtained, and suggest the factors necessary to con-

sider in judging cases, although it must be noted that in many
instances no rules are applicable, and the judgment of the physi-

cian in connection with the peculiarities of the immediate case

will be the only court of appeal.

The first to be noted is an explanation of the fact that le-

sions are not immediately removed. Osteopathy has made its

reputation before the world perhaps more because of a few oc-

casional startling instances where a single treatment has over-

come a case of long standing than by the vastly greater number
who have been cured only after long and toilsome effort on the

part of both physician and patient. The strength of the sys-

tem is derived from the latter class but it is most noticeably

brought to the attention of the world by the former. Why is

it that all cases are not of the quick cure class? If the treat-

ment consists in rearranging the subluxated parts why not do

so immediately as does the engineer with his engine? There

are several facts which serve to explain this situation. In the

first place the man-machine does not quickly change its parts

under normal conditions. While there is continuous change it

is a process requiring time. It is no less true in abnormal states.

The vitalizing force carries forward its work of repair certainly

but slowly. In this there is a marked distinction from the man-
made machine. Again, it is necessary to remember the con-

ditions presenting themselves in case of a lesion. When first

produced the tendency is to draw back into line or otherwise

overcome the abnormal part by the inherent power of adjust-
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ment. In many cases nature is successful in this effort. In

occasional cases she is unable to accomplish the result and in

such is the field of operation for the physician. But note the

second effort on the part of nature. Failing in applying adjust-

ment by drawing back to normal alignment the perverted struc-

ture she applies it in the way of adjusting the surrounding

STRUCTURE in position and form to the new abnormal one. This

becomes especially noticeable in case of a hip dislocation, where

it is known that the superior hip muscles have permanently short-

ened while the inferior ones have correspondingly lengthened.

A general rearrangement of parts will also take place in case of

a vertebral or a rib lesion, so that in numerous cases the new

condition becomes finally a normal one in the sense at least of

producing no marked abnormal functioning; not normal, how-

ever, in the sense of the new arrangement being as substantial

as the original. In a certain percentage of such cases there will

still be a partial failure to adjust and a real and chronic lesion

prevails. It is necessary then for the physician to either over-

come this partial adjustment or to give enough of aid by manip-

ulation to permit a full adjustment to the new condition. In

either case it is obvious that some considerable time will be

necessary. Of course the above considerations have especial

reference to chronic lesions. In acute cases much less time and

fewer treatments will be required.

In many cases the lesion is not entirely removed, that is, in

the sense of securing a complete return to normal of the pervert-

ed part. This is less often true when we consider the other side

of the lesion idea, the perverted function. For while in many cases

the perversion of structure may not be entirely overcome, in most

of these the perverted function will have disappeared. Note the

fact that as a general rule the function will become normal

BEFORE THE STRUCTURAL PERVERSION IS ENTIRELY OVERCOME.

This fact depends on the power of adaptability possessed by

the organism. It is able to produce normal function with tools

that are not as yet ideal. From this fact may be seen one ex-

planation of the lesion's incomplete reduction. The patient,
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as soon as he feels normal and sees no further symptoms of any

disorder, will assume that his cure is complete; and for the time

and perhaps permanently that is true. Hence he will refuse

longer to pursue the treatment. In all such cases emphasis

should be laid on the fact that the incompleted structural reduc-

tion will remain a weakened condition and hence be a contin-

uous menace to the health of the individual either in causing a

return of the original disorder or of another that is possible from

the same lesion. Further, owing to the partial adjustment that

has taken place in the chronic case the strength of the new artic-

ulation or adhesions may be such as to defy the most persistent

treatment. It seems reasonable, however, that in the great ma-

jority of cases the original normal condition of structure as well

as function may be restored provided opportunity in the way of

time is secured.

With regard to the frequency of treatment, only general

rules may be given. At the risk of becoming tiresome, the state-

ment must be emphasized that it is not the physician but nature

that heals. If it were the former, one might be justified in fre-

quent attempts to adjust a part. Since it is the latter, time must

be permitted in order that the gradual process of repair should

take place. It must be remembered that a condition which

is such as to preclude immediate adjustment must be one in

which a process of reverse growth must take place before the

part can be restored to its original position. It will be a grow-

ing back in real truth and growth requires both time and quiet.

If a beginning can be made in reduction at the first treatment

one should be satisfied; then allowing sufficient time to elapse

for adjustment to the new conditions that have been produced,

the process of repair and restoration will be carried forward with

sufficient rapidity. In general a frequency sufficient to com-

pel a continuous soreness throughout the entire interval is too

great. In chronic diseases the average case will prosper most

satisfactorily with treatment applied two or three times per

week. But each case must be a study in this sense as in others.

In some cases a greater, and in many cases a less frequency of treat-
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ment will be found most satisfactory. For instance, Dr. Still

has always insisted—and younger practitioners are learning

slowly that he is right—that the ordinary case of asthma should

not be treated oftener than once per week or ten days. On the

other hand acute conditions require more frequent attention.

In such the changes are much more rapid both with respect to

repair and to the pathological states that are produced. Further,

owing to the latter fact there are continually arising secondary

lesions and other causes of disorder which must have attention.

An acute case will usually need treatment one or more times per

day during the more critical periods.

The considerations in the above paragraph hold in part in

regard to the length of the treatment. The young osteopath

invariably "will give more time to an individual treatment than

will an older practitioner. It is characteristic of Dr. Still him-

self that he ''treats a case and goes," and his success is no less

remarkable than the brevity of his treatment. There is such a

thing as drawing upon the vitality of the patient by a too lengthy

treatment. It is not likely a long treatment will be given ex-

cept by him who gives a general rather than a specific one. For

it takes but a few moments to produce sufficient irritation of a

local part to cause serious and successful protest on the part of

the patient. Where the body is treated as the masseur treats,

much time is required, but osteopaths are not masseurs. Cases

are met with occasionally where, owing on the one hand to lack

of skill on the part of the practitioner and on the other to an ex-

treme tissue tenderness of the patient, some preliminary treat-

ment may be necessary before specific work can be given. In

such cases time may be used to good advantage in somewhat

prolonging the treatment. In nervous individuals any indica-

tion of hurry on the part of the practitioner will react unfavor-

ably on the patient.

With reference to the rapidity of movement a caution is nec-

essary. In dealing with all cases, whether primarily a lesion

of bone or other tissue, quick movements are not advantageous

with but a few possible exceptions. A quick movement will
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usually act as a stimulus to an already hyper-sensitive tissue.

Hence the tissue is made to "set" against the effort to move it.

Muscle and other substances directly worked upon in treatment

are structures which in disease conditions change their shape

and condition only gradually. The tissue can be led but only

with difficulty, and with much possible harm will it be driven to its

normal relationships.

There is a possibility of harm in the treatment by manipu-

lation. The statement is repeatedly made that "if osteopathy

ices you no good it will do you no harm." The statement is

interesting in that it is more or less untrue. Osteopathic manip-

ulation PROPERLY APPLIED will -uot be likely to result in danger

but in the hands of an individual unacquainted with the laws of

leverage and the arrangements of the levers which he uses in

most movements, there is much possibility of harm. While it

is not true that the force sufficient to reduce a lesion is

SUFFICIENT TO PRODUCE ONE, yet there is enough of truth in it

to be worthy of notice. The harm may result because of the

INTENSITY of the application. The intensity may be either in

the abmptness or in the absolute amount of force used. There

are certain leverages in the body by which a sufficient force may
be apphed to rupture the strongest ligament, while a force not

so great but suddenly apphed may easily produce serious injury.

The harm may result because the treatment is too prolonged.

In such a case the tissue either becomes exhausted or what is

more common, overirritated, with a resulting congested or even

inflamed local area. In the same way irritation may follow too

frequent treatment, in which time for repair is not given. Un-

der such circumstances there is Httle possibihty of producing sat-

isfactory results and much chance of causing further disorder.

The above considerations on the possibility of harm from

treatment wrongly applied are not given simply because of the-

oretical reasons. Sufficient evidence is brought forward to show

that disorder has resulted. With ordinary care and average

judgment the treatment is entirely harmless, but where those

qualities are lacking it may not be so. In any case it would not
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be a difficult matter to show that while there may be some dan-

ger associated with the administration of osteopathic treat-

ment it is INFINITELY MORE SAFE THAN THAT OF DRUGGING.

With reference to the method of the movement that may be

employed it is necessary to emphasize that probably no two

practitioners who have been long in the field will execute a par-

ticular treatment in exactly the same way. There are a large

number of methods in the employment of the same principles

of adjustment; each of which may, under certain circumstances,

present its own advantages. Individuals differ in the ease with

which a movement can be executed. Hence it is illogical for a

teacher to insist that a method must be employed because it is

the correct one. It is not necessarily so. The patients them-

selves differ quite markedly in reference to the readiness with

which they yield to particular treatment and it will be found by

experience that what is perfectly appropriate in one individual

will not be satisfactory in another although the lesion may to

all appearances be the same in each case. True, in all move-

ments account must be taken of the leverage employed; the

physician must know the situation of articulation, the attach-

ments of muscles and the like. But he can only know these as

they exist in the average case. Every new case will present new

conditions and will require at least slight differences in the ap-

plication of treatment. Hence in a later section discussion is

given to a few common movements that are in general use merely

to emphasize and illustrate the principles that underlie every

adjustment that is effective. The mere imitation of any physi-

cian's peculiar methods will always be unsatisfactory. Under-

stand the forces it is necessary to use, determine in each case

through what parts those forces may be applied, then adapt the

method to the circumstances of the case. By following such a

plan the student becomes a man of emergencies and learns to

use his mental powers on each individual case instead of yield-

ing to the pernicious habit of passing each of his cases through

the routine of an unvarying set of manipulations.
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CHAPTER VIII.

THE TREATMENT OF DISEASE—Continued.

Stimulation and Inhibition.

Like all systems of healing, osteopathy has been presented

by various classes of its advocates in various disguises, and as

a result has been at times entirely misrepresented. While it

is a matter of course that its professed enemies should attempt

to mislead, it is quite unfortunate that there are a few of its pro-

fessed followers who, in attempting to uphold the system, have

unwittingly placed it on a par with other systems by intimating

or definitely asserting that osteopathy is a method of treatment

by mechanical stimulation and inhibition of nerve impulses. It

cannot be too strongly emphasized that such a position places

the osteopath on the same plane with all other schools of

HEALING, the underlying principle being the same in kind and

differing only in method. He who assumes that the above defi-

nition of osteopathy is a new conception in therapeutics and one

which embraces the essentials of the osteopathic philosophy has

not only failed entirely to grasp that philosophy but has shown

an ignorance of medical history quite unjustified. For such his-

tory is replete with evidences that mechanical stimulation and

inhibition applied by definite manipulations have long been known
and used—centuries before osteopathy had been brovight into

the world. But with the rise and development of osteopathy

and the newly awakened interest in drugless systems which in

part resulted from that development, these various methods

have been subjected to investigation as never before through the

study of literature bearing on the subject and the application

of mechanical measures to disease conditions. Hence, by a hasty

though not unnatural inference, was deduced the conclusion that

the new method was but a special modification and extension of

the old. It is sufficient in this connection to affirm that stimu-
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lation and inhibition as definite osteopathic procedures are meas-

ures that have been superadded to the original and primary

conception, and in so far as they may be used at all are insignifi-

cant in importance.

The last statement suggests that there is a possible use for

these methods and under the circumstances of an undelvel-

OPED AND incomplete SCIENCE AND A LACK OF KNOWLEDGE AND
SKILL ON THE PART OF THE PRACTITIONER the Statement may be

true. Under certain circumstances it may be impossible or im-

practicable for the osteopath to apply specific osteopathic treat-

ment and in such cases it will be expedient for him to place him-

self upon the same plane with the practitioner of other schools

and use the least objectionable of the methods of the latter. In

order to understand the nature and possible value of these meth-

ods it seems advisable to speak of them somewhat in detail.

By stimulation of a nerve or an organ is meant the process

of acceleration of the function of that nerve or organ. By in-

hibition is meant the process of retarding the function of a nerve

or organ. Both of these processes are attributes of normal liv-

ing tissue, more especially of the nervous system. The volun-
tary CONTRACTION of a muscle is a normal or physiological stim-

ulation of that muscle; the effect of food on the gastric mucosa
is a normal stimulation of the function of secretion; the excess
OF CARBON DioxiD in the blood is a physiological stimulus to the

respiratory center. On the other hand a voluntary impulse sent

to the spinal cord center which cuts off the reflex movement
that would otherwise occur is an instance of a physiological in-

hibition; the vagus nerve carries inhibitory fibres to the heart

muscle which retards the activity of that tissue; impulses pass-

ing by way of the sympathetic filaments to the muscles within

the wall of the intestinal tract causing a slower peristalsis are

spoken of as viscero-inhibitory. These are all examples of

the physiological or natural inhibition. By mechanical stim-

ulation or inhibition reference is made to the artificial process

which causes or is supposed to cause by pressure a similar effect.

Note that the process is artificial. A mechanical stimulus ap-
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plied by the hand of the practitioner is emphatically not a natural

but an artificial stimulus. It is said that the liver is stimu-

lated by producing pressure directly on it or by otherwise com-

pressing it; the pneumogastric nerve is stimulated by pressure

along its course for the purpose of increasing its function in lessen-

ing the cardiac activity; in prolapsus of the rectum the atonic

WALLS are stimulated by local treatment. On the other hand

the physician inhibits the phrenic nerve for controlling hic-

coughs; pressure exerted along the splanchnic region inhibits

the cramping in various forms of colic; pressure exerted in the

lumbar and sacral regions and along the course of the sciatic

NERVE will often temporarily relieve sciatica.

These treatments are referred to as stimulating or inhibi-

tory and the assumption made that it is in truth the increasing

or the lessening of nerve action by a direct process. Is such a

control possible? The author has heard the human body com-

pared to the piano upon which the practitioner plays, bringing

out the harmony of action as the musician produces the har-

mony of tone. He has heard it compared to an electric system

upon which the intelligent osteopath may send messages and

shunt the currents and connect the circuits. The statement has

been made that the vital fluids and forces of the body are abso-

lutely under the control of the skillful operator. The essential

thing lacking in these comparisons and statements is the ele-

• ment of truth. The human body is not at all like a piano, neither

does the osteopath play upon it as would the musician. It is

not an electric system that can be operated upon to any degree

as the electrician manipulates his batteries or his keys. The

forces and fluids of the body are fortunately beyond the control

of the physician, skillful though he be. A few facts with refer-

ence to anatomy and physiology may not be out of place as in-

dicating the insurmountable difficulties in the way of se-

curing the absolute control suggested above. It seems advis-

able to again repeat that function is self-regulative and

STRUCTURE NEARLY SO, and it is the business of the osteopath

to deal with structure, not function, and to deal with structure
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only as that structure is in an .abnormal condition. But can the

nerve be stimulated and satisfactory results follow?

Difficulties in Direct Control.

In the first place we are just beginning to learn the func-

tions of nerves. There are a few hundred million nerve fibres

in the human body the function of most of which are known only

in part. It was thought that the function of the pneumogastric

in reference to the heart was known to be inhibitory, yet Schiff-

insists that the nerve has also an accelerator function. It was

assumed that the efferent tract that passes from cortex to the

muscle carries only an impulse resulting in contraction, but

evidence is accumulating to show that it carries also an inhibi-

tory impulse. It was believed that the sacral nerves carried

motor impulses to one layer of muscle tissue in the rectal wall

and inhibitory impulses to the other layer, but Langley, Ander-

son, and others have exploded the "crossed innervation" theory.

In the light of these facts as to the function of the nerves it is

presumption to assume that any such marked control over func-

tions as suggested above can be gained.

Greater difficulty in securing a very complete control of

nerve action by direct means is obvious when the fact is noted

that the same nerve may have different functions. Bear in mind

that the nerve is not a separate structure but is made up of an

indefinite number of nerve fibres each one of which may be asso-

ciated with a distinct and different action. The vagus, for in-

stance, has efferent fibres controlling motion and vaso-motion,

secretion, inhibition and trophicity (?), and efferent fibres asso-

ciated with sensation, vomiting, vaso-dilatation, and perhaps

a host of others. All these are bound up in the same sheath.

Imagine the nicety of control possible to the practitioner under

such an anatomical arrangement! Any afferent nerve may, on

being stimulated by mechanical means, modify any of the num-
erous functions of a spinal segment. Who will direct the ex-

cess of impulse into the right channel? Nearly every nerve that

carries vaso-constrictor fibres carries also those of a dilator func-
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tion. The presumption in claiming an arbitrary choice of effects

in vaso-motor stimulation is evident.

A third fact is noted in that the nerve it is desired to

affect may not be in its usual situation. The inhibition of the

PHRENIC NERA^E is ofteu impossible in part because of the simple

fact that it is not in the location where pressure is applied. Any
one who has had occasion to do much work in the dissecting

room will be impressed with the numerous exceptions to the rules

of location of structures. Attention was recently called to a

case showing the spinal accessory nerve passing across the

end of the transverse process of the atlas and to all appearances

it was an entirely normal condition

In close connection with the above the fact should be noted

that the vast majority of nerves are beyond the possibility of

direct manipulation, a very wise provision of nature. Stimula-

ting the splanchnic nerves is spoken of as though those struc-

tures were laid bare to the touch. Perhaps in reality there is

produced acceleration of function in many cases. But it cer-

tainly must be done through a very indirect route, and that

through the complex arrangement of a reflex mechanism.

The latter suggests a fifth very real difficulty in the way.

Most stimulating and inhibiting treatments are explained on

such a reflex basis, an explanation which in some, perhaps most

cases seems rather strained. Note that the stimulation of the

nerves associated with the spinal region, for purposes of affect-

ing the splanchnic nerves must pass by the afferent spinal fibres

—fibres which have a choice of many neurons to which their

charge may be delivered. It is but a remote possibility rather

than a likely probability that sufficient of the excess of stimuli

shall reach those cell bodies whose axons pass to form the splanch-

nic pathways. The argument that use is made of that explana-

tion for the visceral disorders resulting from spinal muscle con-

tracture does not particularly enhance the proposition that the

osteopath can cause the effect that is produced by the lesion.

Note that the lesion is either a much more intense stimulus or

is prolonged over a greater period of time. Should the osteo-
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path keep up continuous stimulation of such nerves for some

hours sufficient excess of stimuH might be discharged into the

splanchnic channels to amount to a real stimulation. But no

such length of stimulation period is indulged in by the average

practitioner. Further, to argue that the excess will all be poured

into the channels needing it because nature "tends to the nor-

mal," hardly meets the demands. It is true that nature tends

to the normal, but it is further true that so far as function is con-

cerned THE TENDENCY IS IN PART TOWARD THAT CONDITION WHICH

IS NORMAL TO THE EXISTING STRUCTURE, i. e., to that Condition

which is permitted by the existing structure. So long as struc-

tural conditions are at fault the functions are likely to remain

so. When those conditions are overcome no additional stimulus

will be necessary.

A further difficulty presents itself in cases where the stimu-

lus may be applied either directly or reflexly. The intensity

of the stimulus cannot be gauged in proportion to the need in the

particular case. In laboratory work in physiology the mechan-

ical stimulus is seldom made use of for this simple reason. It

is effective but cannot be regulated in intensity, hence the use

of the electric stimulus which is susceptible of nicety of con-

trol. How much pressure shall be employed in order that the

exact amount of increase of function shall be produced? There

can be no answer to the question. Why not employ the electric

stimulus, then, instead of the mechanical in osteopathic prac-

tice? For the very good reason that electrotherapists them-

selves have tried it and found it wanting. And not because of

any necessarily harmful effect on the tissues produced by the

current as such but because the positive results were unsatis-

factory. That it will be found equally true of the mechanical

stimulation we are thoroughly convinced.

We have finally to mention a fact that is of first importance

and that is that in all cases where function is artificially changed

by increase or decrease there will be a recoil in the opposite di-

rection. This is notably true with respect to experimental stim-

ulation in the laboratory. Goltz's experiment on the inhibi-

11
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tory action, of the cardiac nerves of the frog is a case in point.

The following is the description of the experiment :
" In a medium

sized frog the pericardium was exposed by carefully cutting a

small window in the chest wall. The pulsations of the heart

could be seen through the thin pericardial membrane. Goltz

now began to beat upon the abdomen about 140 times a min-

ute with the handle of a scalpel. The heart gradually slowed

and at length stood still in diastole. Goltz now ceased the rain

of little blows. The heart remained quiet for a time and then

began to beat again, at first slowly, and then more rapidly. Some
TIME AFTER THE EXPERIMENT THE HEART BEAT ABOUT FIVE

STROKES IN A MINUTE FASTER THAN BEFORE THE EXPERIMENT

WAS BEGUN. The effect cannot be obtained after section of the

vagi."i Note that the final effect was not inhibition, but stimu-

lation. Some experimentation has been and is being done at

the present time by osteopathic investigators to show that a

direct effect can be produced in case of man and lower animals

(rabbit) by stimulation and inhibition in connection with the

cardiac nerves and the splanchnics, a proposition to which as-

sent has already been given. While these experiments seem to

substantiate the proposition that such a direct action is pos-

sible it remains to be shown that the effect is at all permanent

or advisable, and more especially to prove that a recoil is not

inevitable or probable. Further observation of such experi-

mentation is awaited with interest. What is true in those cases

in which accurate experimentation is possible is reasonably

true of all others. Any swing of the pendulum past the posi-

tion which is normal under the existing circumstances will be

compensated for by a recoil of opposite sign. Note the fact

that THE ORGANISM BROOKS NO INTERFERENCE WITH ITS FUNC-

TION and will return to its normal activity when it has by sud-

den force been disturbed in that activity.

Thus far reference has been made to some of the difficul-

ties which beset him who would attempt by nerve stimulation

or inhibition to secure a definite . control over the functions of

1. American Text-Book of Physiology.
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the organism. Admitting that notwithstanding these difficul-

ties there is still possible a limited and temporary control, it is

necessary to consider certain objections to the use of those meas-

ures, and also the conditions where such treatment might be

necessary or helpful.

Objections Against Attempt at Direct Control.

By stimulating or inhibiting a nerve or other structure the

physician interferes with normal function. It has before been

suggested that function is normal to structure. Making simply

a general statement, every function, be it usual or unusual,

IS WHAT IT SHOULD BE UNDER THE CIRCUMSTANCES OF EXISTING

STRUCTURE. An increased peripheral resistance to the blood

flow will cause an overactive heart. This latter condition

is normal under the circumstances. It must increase its activ-

ity in order to keep up normal circulation. The attempt to

limit the heart's action by inhibiting it is a distinct hindrance

and an illogical treatment. Suppose that the peripheral resist-

ance was maintained so long as to exhaust the heart's action.

The lessened force resulting is still normal to the structural con-

ditions. The stomach in discharging its contents through the

esophagus is performing a normal function and so long as it

can by that method rid itself of irritant material vomiting

should be unhindered.

Note further that a stimulus applied to a failing function

is in many cases crowding an already overw^orked organ. Notice

one of the foregoing illustrations. When the heart by reason

of an imperfect blood supply, through lesion or otherAvise, is weak-

ened, the work it is performing represents its capacity at the

time. If a stimulus is applied to the accelerator nerves to hasten

its action, only an earlier exhaustion will be the result. Atten-

tion -is called to the fact that the accelerators like other motor

nerves cause an increased muscle activity, they increase its tone,

its excitability, and its conductivity, which in turn is associated

with a more rapid katabolism. Hence in causing this increase

only a more rapid exhaustion of the reserve force stored in the

heart muscle or in its other centers of supply is produced. The



156 PRINCIPLES OF OSTEOPATHY.

same principle is applicable to each organ in the body. Its

FUNCTION IS NOT DECREASED BECAUSE OF AN INHERENT LAZI-

NESS, BUT BECAUSE ITS FORCE HAS BEEN LESSENED THROUGH
EXHAUSTION OF NUTRITIVE MATERIAL.

The reaction may be as great as the original action. Leaving

the structural conditions as they are, a temporary accelerated

Fig. 8,—Theory of inhibition. Pressure over skin and muscle area A limits

impulses reaching fibers B and C.

peristalsis of the intestine will be followed by a period of still

lessened bowel activity. Just as in the use of a cathartic a con-

stantly increasing dose is necessary to produce an action till

finally it becomes ineffective, so a mechanical stimulus will be

followed by a lessening response. A stimulation of the vaso-

constrictors will be followed by a greater vascular dilatation.

An inhibitory treatment for pain is occasionally followed by a

return of the sensory disorder in greater intensity.
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In many cases the palliative treatment serves only to con-

ceal a serious condition. Osteopaths condemn the old school

practice of giving morphine for lessening pain and yet in numer-

ous instances make use of exactly the same reasoning and
PRACTICE with barely a thought of the consequences. The con-

cealment of a pain condition from the patient by any treatment

without the removal of its cause is a crime against the pa-

tient, IF THE PAIN IS necessary FOR DIAGNOSIS OF THE CASE.

The plea that the patient insists on it or that it gives nature a

chance for repair is seldom a sufficient justification. The less-

ening of a rapid heart beat often gives a sense of security en-

tirely unwarranted by the real state of that organ. The "tonic"

treatment gives a temporary sense of exhilaration similar in kind

if not in degree to that following moderate doses of morphine

or alcohol. This form of deception is little more justifiable than

any other and as often results disastrously.

A final objection that is exemplified occasionally is the fact

that a treatment habit may just as really be formed as will a drug

habit. In both cases the organism eventually tends to rely on

the artificial stimulus instead of the natural one for its proper

functioning. That individual who requires frequent treat-

ment to be kept in normal "tone" is as much a treatment ha-

bitue as is he who requires the daily application of the needle,

a morphine fiend. And yet many osteopaths pander to the temp-

tation by advertising the value and pleasure to be derived from

a "tonic" treatment.

But it would be incorrect to leave the impression that such

attempt at direct control is never justified. Experience seems

to suggest that while there are numerous possibilities of ineffec-

tiveness or of real harm in such purely palliative treatment

there are occasions where such procedures may be a choice of

evils. For it cannot be denied that in many cases stimulating

and inhibitory treatments have been and will continue to be

given with marked benefit. Note that it is insisted that

the good results gotten are necessarily dependent on
nerve stimulation or inhibition. To this phase of the ques-
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tion reference will be made later. At present mention will be

made of those cases in which such treatment is theoretically or

practically demanded.

Indications for Attempts at Direct Control.

In those cases where a lesion is not apparent, and no other

known cause is apparent a treatment in the region of innervation

is often seemingly helpful. In occasional cases the ordinary prac-

titioner will not be able to detect splanchnic or other lesion af-

fecting the stomach and yet stomach trouble exits. Treat-

ment applied in the lesion region for such disorders will often be

effective. A lax condition of the general circulatory mech-

anism is sometimes seen where no definite lesion can be assigned

for the disorder. A general spinal "toning up" is resorted to

with at least temporary benefit. An overactive peristalsis

is often checked by strong pressure in the lumbar or lower thor-

acic region. Pain is lessened by treatment over the structures

associated with the sensory nerve involved.

It would seem to be helpful to apply a stimulus after removal

of lesion or other cause. The analogy is drawn between the cases

of a stalled horse whose progress is hindered by a stone in front

of the wheel of a vehicle, and an organ working against a hinder-

ing lesion. In each case the propelling force has become dis-

couraged. After removal of the stone it may be helpful to "touch

up" the horse with a whip, and likewise to "touch up" the organ

through its nerve mechanism. The liver is often directly manip-

ulated by pressure after the spinal lesion is removed. The slug-

gish kidney will seemingly respond to treatment after the lumbar

lesion is removed. A uterine headache will be sooner over-

come if a cervical treatment is given following the adjustment

of the uterus than would otherwise be the case.

In rare cases removal of the cause may be impossible or im-

practicable. In such cases it will be a choice of risks whether

to leave all to nature or to attempt to bring out any latent power

of nature that the condition itself fails to arouse. In anky-

losis of the spine the lesion is a bony union and as such is prac-
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tically impossible of removal. The functions interfered with

thereby may be aided by occasional treatment of the spinal re-

gions and of the involved organs directly; flooding from the

uterus following parturition may be lessened by a stimulus to

the mons veneris; intense nervous or mental excitement inter-

fering with direct treatment to the primary lesion may be de-

creased by pressure applied in the suboccipital region; it may
be necessary to lessen pain, where present in such intensity as

to prevent use of the variovis methods of diagnosis or treatment.

In some cases direct stimulation may force an obstruction

and hence be a factor in the removal of a lesion as well as in over-

coming an effect. Increasing the heart's force may overcome

a congested venous or capillary condition. Direct work over

the LIVER may increase bile secretion and thereby assist in re-

moving obstruction to the gall-duct. Direct treatment to mus-

cle tissues may assist in adjusting the structures to which those

tissues are attached.

In occasional instances it may be necessary to resort to

heroic measures in order to tide over tlie crisis. In case of a

sudden heart failure direct pressure over the solar plexus or

manipulation in the accelerator region may assist in preventing

collapse; in case of hemorrhage an extreme stimulus applied

to the part may temporarily check the flow; spasmodic laryngitis

or CROUP may be prevented from terminating fatally through

strangulation, by treatment of the laryngeal and other structures.

In some cases it may be advisable for the osteopath to place

himself on the same plane with the old school physician and

treat the symptoms as they arise, for it is to be noted that a symp-

tom may in some cases seem to be a distinct hindrance to nor-

mal processes of repair. With reference to pain, while it is of

value to the organism in numerous ways its great intensity in

some cases renders it a distinct disadvantage and inhibition may
become helpful by lessening the nerve disturbance, thereby giv-

ing the organism a better opportunity for repair; an excessively

high temperature becomes a menace to the life of the indi-

vidual and direct treatment for purposes of lowering that tem-
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perature may be called for; the rapid waste of the fluids of the

body in certain diarrhoeic conditions contributes to an undue

weakness and may be prevented by inhibitory treatment; in

case of excessive vomiting where no longer irritant material

is ejected the nervous disorder permitting it may be adjusted

by inhibitory treatment.

It will be noticed that in most of the foregoing cases the

treatment partakes largely of the nature of a choice of evils and

. suggests what it is necessary to continually emphasize, that these

measures are only to be employed where, in the judgment of the

physician, the primary and logical treatment, removal of the

cause, is not immediately possible or practicable.

Do we Stimulate or Inhibit.

But if further analysis is made of the above cases it will be

found that the words stimulation and inhibition are deceptive

in many cases. In the ordinary acceptation of those terms it

would be understood that the function of the part disordered

was increased or decreased directly or through its connecting

nerve. But this reasoning is erroneous. In the first set of con-

ditions referred to stimulation was employed where no appar-

ent lesion was present. Emphatically that does not mean that

NO lesion was present. In the application of a stimulating

treatment to the region of innervation, it is reasonable that in-

stead of pure stimulation of those nerves by a quick pressure

alternating with relaxation there results in reality a removal of

distinct impingement upon nerve or other structures which ren-

dered their activity subnormal. Note a typical case. In oc-

casional instances of constipation no very distinct spinal lesion

is apparent; all experience indicates that a stimulating treat-

ment through the lower thoracic and lumbar regions is more ef-

fective than is a quiet pressure treatment; if the results were

dependent upon direct effects produced on the.splanchnic nerves

the latter form of treatment should be the more effective, for

the physiological result of stimulation of the splanchnic nerves

is a lessened peristalsis. In such a case as this there is undoubt-



THE TREATMENT OF DISEASE. 161

edly produced an effect upon the involved nerves, but it is done

indirectly through the removal of pressure conditions in

THE spinal region WHICH WERE PRODUCING THE EXISTING IN-

HIBITORY EFFECT. What is true of the stimulation in this case

is probably true in the vast majority of cases. If it is the direct

stimulant effect on the nerve, why will not titillation of the

SKIN in the process of tickling, or the application of an electric

stimulus be productive of equally good or better results?

In the second class of conditions the analogy between the

horse and the organ is far-fetched. While it is true that the

horse may become discouraged there is nothing to indicate a

possibility of a similar condition in case of an organ; on removal

of the lesion the disease condition itself is the only "touching up"

process necessary to arouse the entire responsive powers of the

organism. When the removal of the lesion is impossible the so

called stimulation or inhibition that is supposed to be advan-

tageous may, perhaps, be a real though incomplete removal of

a part of the lesion condition. Any breaking up treatment

of the spine in the rigid condition of that structure opens up the

tissues and undoubtedly frees the nerve and vascular mechanism

of the spine sufficiently to account for the benefit that results from

the treatment. With reference to the inhibition of pain which

is the typical example of the value of inhibition as a therapeutic

measure, a few considerations may not be out of place. This

proposition is fundamental: the success in overcoming any

PAIN condition is IN DIRECT PROPORTION TO THE AMOUNT OF

STRUCTURAL ADJUSTMENT EFFECTED. Giveu a pain Condition

with little removable structural change present, the possibility

of diminishing that pain will be a minimum; with the more re-

movable structural abnormality associated with the pain will

go the maximum possibility of pain removal. For instance,

there are numerous cases of pain resulting from visceral disorders.

In these cases there will also be muscle contractures in the

spinal region either primary or secondary. In either case the

pain will be overcome in proportion to the extent to which the
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muscular contracture or other lesion is diminished. Reference

has been made to the fact that in experimental physiology it is

most difficult to apply pressure gradually enough to prevent

stimulation, not to speak of the possibility of lessening the nerve

action concerned. This is possible, that the nerve action may
be lessened by destructive process such as is associated with

the action of the various anodynes. It is possible that the good

effect from pressure continuously applied over the nerve termi-

nal may result partly from this actual though temporary de-

struction of the nerve terminals. We are inclined to think that

in so far as the pain condition is removed by this direct nerve

pressure it is produced by some such disorganization or molec-

ular disturbance of the nerve protoplasm; which if true makes
it at once apparent that such treatment is one of doubtful value.

It has been assumed that the stretching of the sciatic nerve
produces the lessening of the pain by virtue of pressure of the

nerve sheath upon the axis cylinder processes throughout their

extent. Physiological experimentation shows that the stretch-

ing process at first renders the nerve protoplasm more irritable;

if long continued its irritability becomes lessened or totally de-

stroyed, in which case there must be produced a disturbance

in the arrangement of the protoplasmic molecules such as to in-

terfere with their normal relationships. Such an explanation

may account for the good effects that often follow the stretch-

ing of the sciatic nerve in so called sciatic rheumatism. The
other explanation is the more probable, that, by the hyper-ex-

tension of the limb, tension of the associated structures is removed

with a resulting lessened impingement upon the nerve and its

branches.

In summing up the discussion, emphasis is to be laid upon
the fact that the removal of lesion or other cause of disorder con-

stitutes the logical treatment for that disorder. Where a struc-

ture or organ needs stimulating or inhibiting, it can be done in

but one proper way and that an indirect way, by removal of the

cause that makes it necessary to stimulate or inhibit. Hence

the two following similar propositions may be formulated:
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1. The necessity for stimulation presupposes an ex-

isting inhibition; the removal of the cause of that exist-

ing inhibition constitutes the legitimate method of stimu-

lation.

2. The necessity for inhibition presupposes an ex-

isting stimulation; the removal of the cause of that ex-

isting stimulation constitutes the legitimate method of

inhibition.

These propositions are fundamental and comprehend the

essence of the osteopathic view of the treatment of disordered

conditions, and are applicable to the entire field of disease.

Treatment of Disease Caused by Abuse.

In discussing the causes of disease attention was called to

the fact that abuse of an organ or its function will ultimately

produce a diseased condition of that organ. What constitutes

the legitimate treatment for such cases? It is obvious that what

is undoubtedly called for is the negative treatment of simple ab-

stinence from abuse. If stomach disorder be caused by contin-

ual overloading, lessen the load. If writer's cramp result

from excessive exercise of the limited set of muscles, stop writing.

If the environment conditions are such as to subject the in-

dividual to abuse of the respiratojiy tract, move out and

away from such environment. This proposition seems valid:

IN CASE OF DISEASE DUE ONLY TO ABUSE AND NOT ASSOCIATED

WITH STRUCTURAL DISORDER, NO POSITIVE MANIPULATIVE TREAT-

MENT IS INDICATED. Through ages of false training the belief

has become established that for every apparent disorder some-

thing should be done in the way of definite artificial treat-

ment. Reliance has heretofore been placed on the drug. With

the one who has learned of the efficiency of osteopathic meas-

ures he assumes a treatment is necessary under the similar cir-

cumstances. In many cases he is right. In numerous cases

he is wrong. In those cases where temporary disorder results

from manifest abuse, treatment is unnecessary and jjerhaps

harmful. In this regard advocates of any form of psychic thera-
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peutics are essentially correct. Let alone, nature will be the

all-sufficient factor in cure. But experience and reason both

indicate that there are limits to the recuperative power of na-

ture, and osteopaths emphasize that in many cases that limit

is represented by a definite obstruction in the machinery through

which nature manifests her curative power. In such case arti-

ficial aid is indicated. Note this fact: most cases primarily

DUE TO abuse are NOT UNASSOCIATED WITH STRUCTURAL DIS-

TURBANCE. In many cases a predisposing lesion is present

which represents a factor involving definite difficulty in nature's

reparative processes. In more cases secondary lesions will

arise which add to the disorder and constitute new causal factors.

In both of these cases definite manipulative treatment is called

for and without question is advantageous. Hence it is found

that cases in which treatment is not necessary or helpful are

comparatively rare, and the osteopath should never fail to care-

fully examine a condition before he pronounces it a case requir-

ing no treatment except the negative one of abstinence.

Will a patient recover under osteopathic manipulation when
he refuses or is unable to abstain from abuse? Numerous cases

of such are found. Occupations requiring life in adverse cir-

cumstances of environment must be continued by many in order

that life itself may be supported. The miner still must live in

the mine, the writer still must use his exhausted fingers, the un-

fortunate must still use ill-nourishing food. Can such recover?

In countless cases, yes. In any case, only with greater difficulty.

As illustration may be cited any number of cases of eye trouble

that have been successfully treated at the A. T. Still Infirmary

where the patient at the same time was taking the school course,

and was compelled thereby to abuse his eyes. So long, how-

ever, as abuse is the sole factor, which is only an occasional

condition, little can be done if the abuse is continued.

On the other hand, will a patient recover, if predisposing

or secondary lesions be present, no manipulative treatment be

given and the patient simply abstains from abuse? Undoubtedly
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SO in a large number of cases. For it has already been shown

that while function is much more markedly self-regulative than

is structure, yet nature is successful, unaided in many cases, in

overcoming a definite structural change. This will be more

noticeably the case with reference to the lesions which have

arisen as secondary processes during the course of the abuse

than in those cases where a predisposing lesion was present from

the beginning. In the latter case it is likely that the tendency

to the disorder will not be overcome, and hence the condition

regained will be that of the organism previous to the abuse;

there will still be a predisposition. But in all cases where lesion

conditions of any kind are present, practice and common sense

indicate that removal of lesion and abstinence from abuse must

go hand in hand if most satisfactory results are to be obtained.
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CHAPTER IX.

COMPARISON WITH OTHER SYSTEMS.

In the foregoing chapters consideration has been given to

the outUnes of the osteopathic philosophy, suggesting the ap-

plication of the latter to the etiology, diagnosis, and treatment

of disease. In the present chapter the description of the same
picture will be continued by the method of contrast, attempting,

in suggesting the salient points in the other systems, to show

the identity in concept in all other schools, and the distinct and

fundamental difference between them and the osteopathic sys-

tem. In making the comparison it will be necessary to refer

somewhat in detail to the principles and methods associated with

the other systems. The items of information have been derived

from various sources, all of which are authoritative. The fol-

lowing more or less distinct systems will be discussed; drug ther-

apy, electrotherapy, hydrotherapy^, psychotherapy, and mechan-

otherapy.

Drug Therapy.

Throughout all ages men have relied quite largely upon

the internal administration of other than food materials for hope

of alleviating their physical disabilities. Whether the drug was

used as a distinct combatant of the disease entity that was for-

merly believed to exist, whether it was given for a direct chem-

ical EFFECT on the body tissues, or whether given as a placebo,

it has held patient and physician in its thrall throughout the

centuries. Until comparatively recent times little attempt was

made to show any relation between the nature of the medicine

and the effect on the disorder, all substances in the pharmaco-

peia holding their position by virtue of the fact that observation

of their effects on the organism seemed to suggest a curative

value. That the observation was usually faulty is indicated by
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the brevity in popularity of each individual drug—the specific

of one decade becoming a discarded relic in the next, a condi-

tion as true to-day as ever in the history of medicine. That the

empirical method was practically the only one used in the past

is evident and that it is still largely employed is equally true.

Dr. T. Lauder Brunton makes the following statement in refer-

ence to the use of alcohol in certain conditions: "The rule for

the administration of alcohol is a very simple one. It is to sit by
the side of your patient for a while and watch him after the ad-

ministration of a dose of alcohol, and if you find that the alcohol

brings back the various functions nearer to normal, then it is

doing good; if the functions of the organs diverge further from

the normal after the administration of alcohol, then it is doing

harm. "1 But it must not be thought that at the present time

nothing is being done by the advocates of the drug in the way
of attempting to put the system on a scientific basis. Never

in the history of medicine has so much attention been given to

the investigation into the nature of the effects produced by the

various drugs upon body tissues. Never has the study of the

chemical conditions of the body been so intense as at the pres-

ent time, in the hope that by determining the chemical nature

of body tissues in health and disease, chemical substances could

be obtained which would in a chemical way modify the body
conditions. The study is primarily for the purpose of deter-

mining how, through a chemical medium, a function may be

MODIFIED. The question demands an answer and the very fact

that it is asked suggests that the old school investigators have an

approximately correct conception of the nature of disease, that it

is perverted function. Unfortunately they have not yet been able

to grasp the fact that function can only be modified through the

structure that is associated with it and in large part governs the

function.

In the present stage of drug practice several specific pur-

poses are kept in view. These various purposes will be briefly

discussed.

1. Brunton: Lectures on the Action of Medicines, p. 329.
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Drugs are given for their stimulant effect. In those cases

where the activity of an organ is below par some ding is given

which is beheved to have a tendency to increase that activity.

In certain nervous disorders strychnine is given, for its effect

is known to be exerted upon the nerve centers, thereby increas-

ing the facihty of discharge; digitalis is in very common use as

a cardiac stimulant and exercises its influence upon the heart

mechanism cUrectly; morphine in small doses gives a peculiar

sense of general well-being and as such exercises a stimulant in-

fluence upon the nervous system; the numerous bitters used

for purposes of increasing the appetite are further examples.

It is to be noted in this connection that while the drug in one

sense acts vipon the tissue, it is the reaction of the tissue upon
the drug that produces whatever good result may follow. The
tissue exerts its excretory and other protective powers in order

to rid itself of the presence of the irritant material, and in so in-

creasing its activity its function may be temporarily normalized.

A second effect produced by the drug is that of the sedative.

Any drug which produces a lessening of activity is spoken of as

possessing sedative properties. Opium with its alkaloidal ex-

tracts is the typical example; while in most cases it will produce

a slight stimulant action, it is most used for purposes of deaden-

ing pain. Its principal effect lies in rendering the cells of con-

scious sensation less responsive to incoming stimuli. Hence,

while the irritant causing the pain is still present the pain itself

may not be felt because of the lessened irritability of the higher

centers; cocain lessens the overactivity of the spinal cord and of

the peripheral nervous system by producing a lessened irritabil-

ity; aconite is a depressant of the heart and hence is used in

cases of extreme activity of that organ; various astringents are

given which, acting upon the mucous membrane of the intes-

tinal canal lessen its peristalsis.

A third function of the drug is that of neutralization. A
simple illustration of this use is the household remedy for sour

stomach, ordinary soda; formerly the salts of salicylic acid

were given in cases of rheumatism on the assumption that they
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effected a definite neutralizing action on certain poisonous sub-

stances generated in the course of the disease; at the present time

the medical fraternity is enthusiastic over the use of various

SERUMS which are assumed to have a neutralizing effect upon the

toxins generated in the body by bacterial action.

Substitution constitutes another of the purposes in drug

giving. It has long been known that in ansemia there is a poverty

of red corpuscles and of haemoglobin believed to be due to a lack

of iron. Hence arose the practice of administering inorganic

IRON COMPOUNDS with the idea that this material could be di-

rectly substituted. The view has of late years been discarded

since it has been demonstrated that practically none of the iron

thus administered is assimilated/ and while at the present time

it is still administered its supposed good effects are explained

from its stimulant action on assimilation processes. Similar

to the foregoing, lime salts have been prescribed for cases of

rachitis, on the assumption that these could be built up into the

osseous tissue which was involved in the nutritional disorders

characteristic of that disease. The administration of the or-

ganic extracts from various of the ductless glands of the body
is another illustration of the substitution idea. For some time

it has been known that the absence, congenital or otherwise, of

the thyroid gland results in a dwarfing of body and mind, and
it has further been found that when these glands from other

animals, or extracts from the gland, were given to the individual

as a part of his food the condition was often partially or com-
pletely overcome. In such a case the material secreted by the

gland of a lower animal constituted the substitution. This,,

however, partakes more largely of a dietetic than a drug treat-

ment, for the material is already organic and in such form may
be assimilated in the same manner as is food material.

A further action that certain drugs are known to possess

is that of a germicide. With the comparatively rapid rise and
almost universal acceptance of the germ theory of disease the

medical profession arrived speedily at the conclusion that the

1. Seep. 41.

12
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problem of overcoming disease was solved. Since the bacte-

rium was the cause of most disease conditions the only requisite

for preventing and curing the disease was the drug or other

means which would annihilate the micro-organism. Hence in

the laboratory, experiments were carried on to determine what

particular chemical substance would destroy or render inactive

each specific micro-organism. Unfortunately it was soon found

that owing to the extreme tenacity of life manifested by the

average bacterium, any drug sufficient to destroy its life

WAS more than sufficient when administered internally

TO DESTROY THE BODY CELLS. Heuce the present use of germi-

cides and antiseptics is largely limited to external administra-

tion in the form of sprays and antiseptic washes.

Practically all effects of the drug may be classified under

the above five divisions. The question arises, are the results real

and satisfactory. It is not denied that the administration of

the drug is sometimes effective and in numerous cases seems to

temporarily relieve. There is no question that digitalis will

usually stimulate the heart's action; that morphine will often

temporarily lessen pain; that fairly good evidence is presented

that the diphtheria antitoxin may lessen the mortality rate;

or that other drugs may sometimes be of some value. The ques-

tion is, DOES THE GOOD RESULTING FROM THEIR USE EXCEED THE

HARM? All experience goes to show that the harm is in excess,

and the better class of physicians of all schools are beginning to

realize that fact. A few of the objections to the use of the drug,

suggesting how the harm is likely to result, may not be out of place.

With the possible exception of the germicide every drug

given is for the purpose of combating effects and practically

ignoring the cause. A cholagogue is given to stimulate the liver

functions. In doing so the physician recognizes only the torpid

liver, the effect; an opiate lessens the consciousness of pain but

the cause of that pain still persists.

An irritant drug given to stimulate an organ but adds to

tlie burden. A renal stimulant causes double work on the

part of the kidney; that organ being already overworked with
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reference to its nutritive condition must, in addition to throw-

ing off the toxic material from normal katabolic activity, elim-

inate also the drug which has passed into the vascular system.

There is always danger from a possible cumulative effect.

In the constant use of digitalis as a heart stimulant the time

will usually come when the ordinary dose instead of producing

its usual stimulant effect will bring on a state of collapse with

a possible fatal termination. The old school authorities recog-

nize such to be the case although the explanation is not entirely

satisfactory.

If it were possible to apply a remedy directly to the tissue

that needs it without bringing it in contact with other organs

not involved in disorder there would be less objection to the use

of drugging. But in case of most of the organs the only ready

channel through which the tissues may be reached is the cir-

culatory system, and whether the drug be injected directly into

that system or be taken by absorption from the alimentary canal,

all parts of the body must of necessity be contaminated with

the drug. Such being the case it is not difficult to understand

why other parts of the body become poisoned even though the

diseased organ may have been benefited. It is notoriously

true that the stomach of the constant drug taker is in a contin-

ual state of disorder, and primarily because that viscus has been

converted into a receptacle for material never designed to enter it.

One of the most severe indictments of the drug system lies

in the fact that there is always a possibility of habit formation.

While this is especially true of a few drugs, such as alcohol and

morphine, there is no drug "jvhich is exempt from the pos-

sibility. Thus Crothers enumerates a whole series in which

observation shows the possibility and probability of the habit

formation. Morphine, cocain, chloral, chloroform, tobacco pois-

ons, ether, arsenic, quinine, and numerous others are named.

^

That the drug addiction has gained an extreme hold upon the

American people is indicated from the fact that according to a

1. Crothers: Morphinism and Narcomania from other Drugs.
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writer in a recent issue of a prominent medical journal one in-

dividual IX EVERY six huxdred is permanently addicted to the

use of morphine, ^^^;len we stop to consider the dozen or more

other drugs in almost as common use the picture becomes ap-

palling. And when the fact is understood that the effects from

the use of morphine, cocain, and several others are equally as

disastrous to the indi^ddual and to the nation as is alcohol, it

would seem that the time is ripe for including in the temper-

ance crusade evidence and anathema against the use of drugs.

In this connection the statement of Dr. A. P. Grinnell is sug-

gestive: "Sooner or later the reformers of the world have got to

divert some of their feverish antipathy to alcoholic stimulants and

consider calmly and intelligently the drug evil. The deleterious

influence on the individual of all forms of drug adchction and the

consequent effect on society and all relations of mankind, make

its consideration in its sociologic and criminal aspects of para-

mount importance. The courts have never given much judi-

cial importance to drug habits but widespread development

of drug addiction must surely, sooner or later, bring the matter

into greater prominence. "^ In connection further with the fact

of habit formation, one of the most authoritative medical jour-

nals^ has this to say in a recent issue: "In the 'American

Journal of Pharmacy' for November, 1902, is the report by

Mr. Hynson, chairman of the committee appointed by the

American Pharmaceutical Association to investigate the ques-

tion of the acquirement of the drug habit. This report-, while

it is written from the standpoint of the pharmacist, reveals a

state of affairs so truly appalling that it merits the consideration

of every physician, indeed of every person interested in the

welfare of society. As perhaps the most accurate means of

determining the question of the increase in diiig habits in the

last few years, the committee gives the statistics concerning the

importation of two plants most commonly employed for this

1. Grinnell: Medico-Legal Journal.

2. American Medicine.
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purpose—namely, opium and cocaine. Since 1898 the popu-

lation of the United States has increased tex per cext.; the

amount of opium imported, however, has increased to the start-

Hng extent of five hundred per cent., and this despite the fact

that it is less frequently used by physicians than in years past.

The importation of opium for 1902 amounts to the astounding

sum of 712,000 pounds; and this is exclusive of more than a ton

of morphine. This increase in the importation of opium is paral-

lelled in the case of cocaine, the quantity of that alkaloid brought

into the country in the year covered by the report being three

times as large as the importation of 1S9S. As the committee

points out. it is impossible that there should have been any such

enormous increase in the legitimate demand for the drug. In-

deed, it would seem probable that the administration by physi-

cians, certainly of opium and probably also of cocaine, has dimin-

ished rather than increased, and it is thus safe to conclude that

practically all of this supernormal demand is by drug 'fiends.'

From responses to letters addressed to a number of pharma-
cists and physicians in various cities and towns in the East, the

committee concludes that in the eastern part of the United States

out of every one thousand inhabitants about three are addicted

to the use of some drug other than alcohol. The condition of

affairs among certain classes is almost inconceivable; thus one

of our correspondents, whose business is in the tenderloin dis-

trict of Xew York, is personally acquainted with two hundred

opium habitues, while the pohce officers assert that cocaine

adulterated with acetanilid is peddled from door to door as an

ordinary necessity of life. Such a condition of affairs is so

threatening to the very existence of society that its causes can-

not be too thoroughly investigated in order to discover a proper

remedy."

A writer in another journaU in discussing the rapid inroads

patent medicines are making upon the health and finances of

the American people has the following to say: ''As a nation

largeh' neurotic—both ancestral and acquired—we oft'er an in-

1. Medical Xews.
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viting field to venders of such wares, who ply their trade with

a vigor worthy a better cause, and with results of which we must

make note if we would conserve the best interests of many whose

well-being is given to our care. It goes without saying that the

larger number, by far, of the many nostrums—nervines, anti-

neuralgic pills, powders, tablets, and liquids—so much heralded

and lauded for relief of pain and nervous unrest, have morphine

as their active part. And this 'part' in some is not small. In

one, largely advertised, there is one-eighth grain in each tea-

spoonful. The risk of morphinism, in certain persons, from that

amount is large; in fact, a smaller amount in a highly nervous pa-

tient on whom it acts kindly, will create the disease. A ten-years'

case of morphinism, under my care, seven years ago, had its

rise in a one-sixteenth grain daily dose. Even larger risk of ine-

briety obtains in using the various nostrums containing cocain,

so much lauded for the relief of coryza and other nasal ills. In

the form of catarrh snuffs and solutions, its power for harm is

far greater than when taken by mouth; in fact it ranks almost

—

or quite—with its subdermic effect, by virtue of the highly ab-

sorptive nasal mucous membrane, and its nearness to the brain,

making its seductive power and ill effect on mental health es-

pecially prompt and pernicious. One of these nostrums contains

one and seven-eights per cent, cocain—two per cent, is the strength

often used for ansethesia—and any ' cure ' having that amount

is dangerous. Insanity is certain if its use be continued."

The following table,^ showing the percentage of alcohol in

certain patent medicines is also suggestive, especially in view of

the prevailing energetic campaign against beverages which con-

tain greatly less percentages:

Greene's Nervura 17.2
Hood's Sarsaparilla 18 .

8

Schenck's Seaweed Tonic 19.5
Brown's Iron Bitters 19.7
Haufman's Sulfur Bitters 20 .

5

Paine's Celery Compound 21 .0

1. Report of Massach\isetts State Board of Healtli, 1902.
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Burdock's Blood Bittere 25.2
Ayer's Sarsaparilla 26 .

2

Warner's Safe Tonic Bitters 35.7
Parker's Tonic 41 .

6

Hostetter's Stomach Bitters 44 .

3

Finally it remains to consider as a definite objection to the

use of the drug the uncertainty of its effects. That it is uncer-

tain what the result may be in any given case no informed physi-

cian will deny. The search for "specifics" has practically been

abandoned and for good reasons. The fact that every living

individual is a law unto himself was never more clearly em-

phasized than in the manner in which different individuals re-

spond to the same drug, or the same individual to the same drug

at different times. Because of this individual peculiarity, the

use of drugs for curative purposes can never be satisfactory nor

scientific. This is the statement of a recent authority: "Now
our knowledge of the effects of all drugs, alkaloids, toxins, or

metabolic products, is mostly derived from a study upon normal

animals or organs. Are the effects the same when the organs

are deprived of their normal innervation? As far as we know
this question has as yet hardly been seriously raised. Our ex-

periments have demonstrated that the effect on pathological

organs can be diametrically opposite to that on the normal

ones."i

Electrotherapy and Similar Methods.

In varying forms the electric application is made use of for

various purposes in connection with disease. At one time it

was used more for diagnosis than for cure and in this respect at

the present it is of some value. It is known that the applica-

tion of a current to a nerve produces a definite and appreciable

change in that nerve which may by appropriate apparatus be

detected. Comparisons with respect to this condition between

normal and abnormal nerves will usually show distinct differ-

1. S. J. AND Clara Meltzer: On the effects of Subcutaneous Injec-

tion of the Extract of the Suprarenal Capsule upon the Blood-Vessels of the
Rabbit's Ear. American Journal of Physiology, July, 1903.
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ences. Hence the "reaction of degeneration" is an important

indication of disorder of a nerve structure. The same is true

to a less noticeable degree in the case of muscle tissue. As a

diagnostic agent it may further be of value in certain medico-

legal relations, in determining a real from a simulated condi-

tion. In those cases where sinister objects are in view in as-

suming the symptoms of a particular disease in order to procure

damages, the application may in many cases show absolutely

the falsity of certain of the claims.

But within comparatively recent years a curative value has

been claimed for the application, and with the rapid desertion

of the drug by both laity and profession recourse is had to the

use of electricity. In general the same purposes are believed

to be accomplished by the current as have been assigned to the

drug. McGregor-Robertson^ enumerates the following: stim-

ulant, COUNTER - IRRITANT, ANTI - SPASMODIC, ELECTROLYSIS,

CAUTERY. Of these the last two are primarily surgical in their

use and as such may have their legitimate place in the surgeon's

armamentarium. Monell and Hayem both suggest a specific

TROPHIC action from the application, the former instancing a

case of increased growth in stature by application to the articu-

lations. This action should be considered as a subdivision of the

stimulant action.

Is the method effective or satisfactory? Let the authori-

ties and the practitioners experienced in that method answer.

Hayem^ emphatically declares it is more uncertain than the

DRUG. Could there be a stronger statement? In this connec-

tion he says: "But the reader has been able to see that our

knowledge is still not far enough advanced for us to think of for-

mulating in a precise way the mode of action of electricity upon

the organism. The only certain thing seems to be that this

action is very complex even where it is exerted upon a healthy

organism. A fortiori, it is still more obscure and more diffi-

cult to define when we are working in a therapeutic way—i. e.,

1. Physiological Physics.

2. Physical and Natural Therapeutics.
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by application upon parts modified by disease or upon parts

whose manner of reacting deviates more or less widely from the

normal. Moreover, under a great many circumstances we are

ignorant of the real conditions under which we are introducing

the electric agent. We are almost absolutely ignorant of the

pathological physiology of the neuroses and of most of the dis-

eases of the nervous or neuro-motor system, diseases which are

precisely the ones in which electrization scores its most incon-

testable successes. It would be useless, therefore, for us to lay

any stress upon the various theories upon which observers have

thought to base the rational employment of electricity. Em-
pirical results are so far the only ones that can serve us as a guide.

"

Verworn declares, ''In cases where by disease a portion of a nerve

has become temporarily impassible to stimuli, medical treatment

endeavors, often with success, to hinder the atrophy of the tissue

supplied by the nerve by stimulating it artificially by electric

currents, and in this action of the galvanic current lies

THE sole therapeutic IMPORTANCE OF ELECTRICITY. "^ Jacoby

in his two volume work on the subject refers more or less at length

in no less than sixteen separate paragraphs to the value of the

apphcation because of its psychic effect. Note the significance

of this paragraph: "We should never forget that it is not the

electricity as such that cures, but that it is the entire procedure

of electrization, with all the physical and psychic effects thereby

produced, "2 and in another paragraph he suggests the advisability

of doing all arranging of apparatus in presence of the patient,

being careful to avoid any failure in the attempt, otherwise the

suggestive effect will not be so great.

With reference to the value of the Roentgen ray as a thera-

peutic influence, little can be said at the present time. Its value

as a diagnostic agent is unquestioned. Sufficient experimenta-

tion has not as yet been made relative to its therapeutic value

to warrant definite claims one way or another. As a surgical

accessory in removing morbid growths it may become of value.

1. Verworn: General Physiology.
2. Jacoby: Electrotherapy, Vol. II, p. 133.
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Note this fundamental fact, however: the ray sufficient in

INTENSITY TO DESTROY A MICRO-ORGANISM OR A CANCER CELL

WILL ALSO BE SUFFICIENT TO DESTROY A NORMAL BODY CELL.

and further, the ray cannot be limited in its course or in

ITS EFFECT TO THE FORMER. Here We have seemingly to deal

with conditions that confronted the early germ theorists who
attempted to render the micro-organism ineffective by giving a

drug definitely destructive to it only to find that while the germ

was destroyed such was no less true of the body cell. While

further evidence may show otherwise, we believe that the thera-

peutic value of the X-Ray is limited to a narrow field, and that

essentially surgical.

The same considerations hold with respect to the various

forms of phototherapy, whether the cure be in the form of violet

rays, green rays, or allopathic doses of ordinary sunlight. All

rest upon the same basis.

Recent investigation into the therapeutic value of the radi-

ant energy emanating from the element radium has given rise

to the usual crop of extravagant claims. The objection to the

use of electric and other rays in the cure of disease probably

applies with equal force to the newer candidate for favor.

It will be seen by a careful analysis of the foregoing state-

ments that the foundation for the practice of electrotherapy is

THE SAME AS THAT FOR THE PRACTICE OF DRUG MEDICATION. In

other ^words, the electrotherapists are still fighting the battle

from the rear by attempting to overcome disease by combating

its manifestations. When the electrotherapist applies his bat-

tery for the purpose of stimulating a lax organ he is using the

same principle that the drug therapist employs in the use of chem-

icals for the stimulation of that organ. When he reduces a sen-

sory condition, as of a neuralgia, he is merely destroying the

sensibility of that nerve in a manner similar to its destruction

by the use of an anodyne. When by application of electricity

for secretory, vaso-motor, or trophic effects he attempts to in-

crease metabolic processes he is still working peripherally rather

than centrally. The real cause of disease conditions seems to

be an unknown quantity, or the assumption is made that the
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removal of such cause is outside the realm of possibility.

Hydrotherapy.

In hydrotherapy the osteopath has in numerous cases a less

objectionable substitute. Not that it is desirable to incorpor-

ate its practice as part of the osteopathic system but in that

with the present development of osteopathic science our ability

to apply distinct and effective osteopathic procedure is limited.

It is further to be noted that there are occasions where emer-

gencies arise which can only be met with some foreign and
artificial means. Actual practice is found to need but an

occasional use of such methods and if proper application could

be made of the osteopathic principle such use would be an ex-

treme rarity.

The more common use of water as a therapeutic measure

lies in its value as a thermal agent. In most cases the use of

water as a vehicle of heat or cold is the least objectionable. In

many cases of high temperature it is a distinct advantage for

purposes of reducing such by means of a simple sponge bath or

the more extreme and questionable method of immersion. So far

as actual experience indicates it is in extremely rare cases where

the latter method would seem to be justified. Its promiscuous

use for occasions where it is entirely uncalled for is greatly to be

deplored.

Its use as a stimulant is of some value in certain cases.

Where applied locally as in the case of a dash of water in the

face of a fainting individual it is not associated with apparent

danger; but where applied generally the reaction is always an

uncertain quantity and hence the procedure is not to be advised

except under extraordinary circumstances. That the value of

the reaction is as uncertain as in the case of drugs cannot be

questioned, and rests upon the fact that no two individuals re-

spond in the same way to the application. As a general stimu-

lant repeatedly applied it is a pernicious practice and causes a

condition of habit little less objectionable than that of the drug.

For there is no question that the simple practice of a daily cold
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general bath is not an unmixed good. Man is not an aquatic

animal so far as his external surface is concerned and neither

should his normal metabolism be made to depend on the artifi-

cial stimulus suppUed by the daily stimulating bath. It is

further a mistaken notion that the skin must daily be subjected

to strenuous ablution. Note that there are extremes in both

directions. This is no argument for uncleanliness. It is but

insisting that a distinction be made between an excretion and a

secretion. Herein lies the fallacy of the one extremist who in-

sists that the "pores must be kept open" by continual washing

with soap in order that the excretion may be removed. The
SKIN IS AS MUCH A SECRETORY AS AN EXCRETORY ORGAN. This

is especially true with relation to the sebaceous glands, the se-

bum from which acts as a nutriment material to the hair, an oil

for both hair and skin, and a protection against infection over

the entire body surface. It is a peculiarity of the sebum that

the fats which it contains do not become rancid and hence they are

unfavorable soil for the development of micro-organisms. He
who robs the skin of this material by repeated applications of

soap opens an easy pathway for infection.

A further use for the application of water is as a sedative.

It is common knowledge that numerous cases of pain associated

with an inflammatory lesion may often be lessened by the appli-

cation of either heat or cold, the choice of which is largely de-

termined by experiment with each individual case.

In numerous cases of constipation the warm water enema

is valuable. Especially is this true in the various conditions

of impaction where, associated with the opening up of the bowel

by manipulation the movement can be effected with less diffi-

culty. In this connection a word of caution is necessary. The

author has had occasion to examine a number of cases of atony

of the rectum which he was persuaded were direct results of the

regular use of the enema. It is absolutely as true of the enema
as it is of the drug that after continued use the bowel becomes

largely dependent on the abnormal stimulus for its movement
and like the drug requires increasingly more intense apphca-
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tion. No CLAIM FOR CLEANLINESS OR HASTE CAN JUSTIFY OTHER

THAN AN OCCASIONAL USE OP THE INJECTION; for it Hiust be re-

membered that ALL MUCOUS MEMBRANES ARE SELF-CLEANSING,

and as such do not require the continual flushing to which some

individuals are unfortunately subjected. These considerations

hold good not only for the mucous membrane of the rectum but

are equally true with reference to lavage of the stomach, to

vaginal. douches, and to the washing out of the bladder. In all

these cases the normal cleansing and protecting material—mu-
cus—is removed, the glands become overstimulated, and finally

from lack of normal protection various pathological conditions

are produced or established.

Psychotherapy.

The rapid rise of a large number of cults which claim to be

able to overcome disease through application of the fact that

the mind has a direct influence over the body metabolism is one

of the remarkable facts of the last half century. Whether

styled Christian science, magnetic healing, faith cure, or simple

mind healing, all are based upon the one principle. That cases

presenting considerable functional disturbance have been per-

manently cured under the ministrations of these practitioners

is no longer questioned. In all of these systems, absurd as some

of their contentions may be, there is an element of truth. That

body affects mind and that in turn mind affects body are proposi-

tions subject to no dispute. The extent of that influence in

either case and the possibility of applying it in a therapeutic

way constitutes the battle ground of the contestants. At the

basis of their philosophy is found a tenet which is fundamental

to the osteopathic conception and that is what has been repeat-

edly emphasized, that it is the organism and not the physician

that cures, and that nature has a remarkable power of self-restor-

ation. The objection to the psychotherapist of the extreme

school is that he fails to recognize that there must be a limit and

in reaching that limit nature must be aided before further pro-

gress can be made. Herein lies the physician's duty.
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It is not advisable at this time to enter into detail with refer-

ence to the methods or means of suggestion as a therapeutic

agent, but a principle may be enunciated which will cover all cases

of disordered mental conditions or body conditions resulting from

the mental disturbance. In the first place it will be noted that

so called purely psychic disorders will be the ones most read-

ily overcome by the mental healer. There is such a condition

which we may designate as the vital level, fluctuations and

disturbances of which may be caused by extraordinary mental

or emotional activity. This disturbance of the vital level will

be only a temporary one, the vital essence itself seeking its own
level and restoring its own equilibrium. In case the mental or

emotional excitement be extreme in intensity or prolonged in

time STRUCTURAL conditions may be disturbed as a result of the

extreme mental or emotional functioning. Even then in many
cases the vital level will be restored, the structural changes hav-

ing been overcome following the cessation of the psychic dis-

turbance. But as has been indicated in other sections structural

conditions are less immediately under the control of the repara-

tive forces and hence will be more likely to persist. When such

do persist the vital level is not restored and there is presented

a real structural lesion. With such a case the osteopath has

especially to deal in the removal of this secondary lesion.

The principle for which the osteopath contends in all these cases

is that mental and emotional as well as body conditions

constantly tend toward the normal and if open channels of

interchange are maintained between the cells at the basis of

psychic functioning and their sources of supply, those psychic

functions will be restored in their integrity. The continued over-

exercise of the psychic functions such as overstudy, worry, and

the like, constitute an abuse of psychic functioning, the ab-

stinence from such abuse constituting the only necessary treat-

ment in cases uncomplicated by obstructive lesion. In psychic

conditions, then, the physician has to deal with cases essentially

SIMILAR TO BODY CONDITIONS, for SO far as his work is concerned

the psychic activity is the function of certain nerve cells. Those
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functions will be normal if the structures at their basis are kept

in a condition of normal nutrition, and since every case of any
severity invariably presents more or less marked lesion, the

treatment will be different only in the manner of helping the pa-

tient in abstaining from further abuse.

Mechanotherapy.

The subject of cure by manipulations and exercises of an

active nature has in late years gained a remarkable prominence.

As one of the results of this interest in mechanical methods,

there is an unfortunate tendency on the part of many to assume

that osteopathy is but a special form of what others have long

been applying under the name of massage or Swedish move-
ments. That there are seeming similarities, both in the objects

in view and in methods of treatment no one will deny. But
that these similarities are only apparent while the real differ-

ence is fundamental is a proposition agreed to by every one who
takes the pains to investigate. It seems wise therefore to enter

into the subject somewhat in detail.

For the purpose of working upon safe ground, it is necessary

to have a definite understanding as to what constitutes massage

and these other mechanotherapeutical measures. According

to Kleen, ''By massage (which means to press or to knead) we
mean a mechanical action which is performed on the soft tissues

for a therapeutical purpose, by means of certain manipulations,

namely, stroking, rubbing, kneading, and striking. "^ Kellgren,

after Ling, includes in massage also shakings and vibrations.

Although massage strictly does not include the gymnastic move-
ments which involve the exercise of the organs of motion, and
Swedish movements strictly do not include massage procedures,

yet in practice and in the theory of effects of these procedures

the two are so interwoven that they may with all propriety be

considered together.

To indicate the development of mechanical therapeutics

1. Kleen: Handbook of Massage.
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it will not be amiss to give a brief statement of its history. Some
idea of massage and its effect probably has been known from

the earliest times. The ancient Persians, the Egyptians, and

even the Chinese, 3000 B. C, made use of these physical means
of cure. Among the Greeks considerable progress was made
a century before Christ. Hippocrates refers to the use of fric-

tions in SPRAINS, LUXATIONS, AND CONSTIPATION, and records

a list of cases. Among the Romans massage and gymnastic

exercises were in high repute, and in the second century of our

era Galen made considerable study and application of mech-

anotherapy. Like other elements of civilization, during the

dark ages little progress w^as made. In the fourteenth cen-

tury anatomy was studied with greater enthusiasm than ever

before, the system was revived and from that time to the pres-

ent it has had a more or less varied experience. That a knowl-

edge of the effects of mechanotherapy was more or less preva-

lent in the time of Lord Bacon is indicated from the writings of

that distinguished man who says: "Frictions make the parts

more fleshy and full, as we see both in men and in the currying

of horses. The cause is that they draw a greater quantity of

spirits and blood to the parts; and again they draw the aliments

more forcibly from within; and again because they relax the

power and so make the better passage for the spirits, blood,

and aliment; lastly, because they dissipate and digest any inutile

and excrementitious moisture which lieth in the flesh, all of

which helps assimilation." In the early part of the seven-

teenth century, massage w^as made to contribute to the service

of beauty. Hoffman, in the early part of the eighteenth cen-

tury greatly assisted in the promotion of mechanotherapy by

his works, more particularly his writings. He declares "that on

account of their influence upon the circulation, the appetite, and

general condition, gymnastics are the best of all remedies," and

also following Hippocrates and Galen, treats quite fully of mas-

sage. Following Hoffman, individuals in Germany, England,

and France, separately and after their own manner contributed

to the development.
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Mechanotherapy in Sweden began largely with Peter Henry

Ling who lived from 1776 to 1839 and from him the Swedish

movements as a system dates its origin. Ling was essentially a

gymnast, being a teacherof gymnastics and fencing in the uni-

versity of Lund, and it was the beneficial effects of the movements
upon himself that led to the development of his system. While

employing these movements of the body for therapeutical ef-

fects, however, he did not neglect massage but recognized its

helpfulness, and incorporated it as a part of the Swedish move-

ment system. Although this system is constantly associated

with Ling's name, he by no means originated the several move-

ments comprising it, but undoubtedly he did exert a large in-

fluence toward organizing the various therapeutical measures,

thereby creating a distinct system.

It is since the middle of the nineteenth century that mech-

anotherapy has made its greatest advance, and in Holland, in

Germany, in Australia, in England, and in France, as well as in

Norway and Sweden, physical methods of healing have been and

are being developed. In summing up, Kleen remarks that mas-

sage as yet hardly holds the place in therapeutics to which it is

entitled, and suggests as an explanation of this fact two reasons;

first, the practice has largely been in the hands of unscientific

persons and therefore in many cases has been more harmful

than helpful; second, using his own wards, ''it must be admitted

that the unsatisfactory standing of mechanotherapy is partly

the fault of us physicians. Hitherto the world of scientific med-

icine has neglected this form of treatment, the practice of which

is always more troublesome than writing prescriptions and almost

always less remunerative. Very many physicians are still so

ignorant of mechanotherapy that they are alike unable to un-

derstand it or to teach it to others. Finally, there is a class of

men in our profession afflicted with what I should call intellect-

ual snobbery, who will on general principles have nothing to

do with a method of treatment that calls for mechanical labor."!

Further, quoting from Kellgren regarding the slowness of the

1. Kleen: Handbook of Massage.

13
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development of mechanotherapy, we note this complaint which

has such a familar ring: "The result of the manual method

in these and other nervous diseases would be still more success-

ful if the patients had recourse to the treatment sooner. At

present it is used as the Last plank after everything else has failed.

Not only then have we to contend with the diseases in their

very advanced stage, but also with the sunken courage and lost

energy of the patient which reacts so unfavorably on his general

health."!

Passing to a consideration of the technique of massage,

several forms of manipulation are described. Effleurage con-

sists of a series of strokings over a portion of the skin or other

soft tissues in a centripetal direction. The more pronounced

and immediate effect of this is acceleration in the circulation

of the blood and lymph through the local part. According to

Ling slight strokings tend to soothe pain in the superficial struc-

tures as well. Frictions are in the nature of rubbings in a cir-

cular direction over small areas and are employed to promote

absorption. Petrissage consists in a kneading of the tissues

either between the thumb and fingers of the operator or against

bony and other tissues of the body of the patient. It is supposed

also to aid absorption and acts as a mechanical stimulation of

the muscles as well as producing an effect on the nerve termi-

nals within the tissue. Tapotement consists of light blows or

choppings given by the flat of the hand, the fingers, or the edge

of the fist, and acts as a mechanical excitant of muscle and

nerve, the excitation causing contraction of muscular tissue which

results in increased activity of the flow through superficial vessels

and nerves. The shaking movements as given by Ling, are

applied to portions of the body more or less easily moved and

are advantageous in promoting absorption, in stimulating ef-

fects and in reducing congested and inflammatory conditions,

thereby lessening pain and increasing glandular activity. This

movement is applied to the pharynx, larynx, thorax, and ab-

domen, as typical cases. For instance, in its application to

1. Kellgren: Manual Treatment.
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the lower part of the thorax, the operator places one hand on

either side, making quick compressions and relaxations, thus

influencing chest and abdominal activities. A modification of

the shaking movement is seen in vibration and is applied to

the eyes, throat, chest, and abdomen. . The effect is similar to

that of the shaking movement but is supposed to be especially

efficient in reducing disturbed sensory conditions. In distinc-

tively KNEADING movements, effects are gotten on impacted

bowels by direct work along the course of the intestine, while

kneading associated with the shaking movement is declared to

be helpful in biliary calculus.

As to the special effects secured by the masseur, there are,

according to the latter, many that the osteopath undoubtedly

secures indirectly. He often meets cases which are more or less

addicted to the treatment habit, and who apply at his office

for a "toning up" treatment to relieve them of the feeling of

exhaustion. Masseurs have the same idea in mind when they

indicate that massage, more particularly effleurage, aids very

materially in overcoming fatigue in groups of tired muscles. The

products of muscle katabolism, which are largely responsible

for the feeling of fatigue, are thus forced out more rapidly, making

way for nutritive supplies. Further, as Kleen states, massage

acts both as a pressure and suction pump. The forcing of

the fluid from the tissue creates a negative pressure which is a

further force in circulation. This fact is taken account of in

conditions of an inflammatory character which, as the masseurs

themselves point out, begin with the dilatation of the small ves-

sels of the part, with a subsequent slowing of the blood stream.

Hence in the treatment which consists of working around an in-

flamed area as in appendicitis or tonsilitis, or gastritis, the osteo-

path is doing merely what the masseur does. A case is cited in

this connection, of a cure in retention of urine from an enlarged

prostate, by direct manipulation of the gland, a procedure many
osteopaths are free to advise and use. A further effect is claim-

ed for massage in the prevention and possible cure of muscular

atrophy, at least where that atroph}^ is due to peripheral causes,
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for example, lack of exercise of a certain muscle group. In this

case there is, according to the reasoning of the masseur, a troph-

ic effect, either through the medium of special trophic nerves

or through the direct blood supply. And they have recognized

a further effect of massage than the mere local and direct in-

fluence on blood flow; for in speaking of tapotement having an

effect on the heart Kleen says: "So far as the human subject

is concerned, little more can be said than that massage, no mat-

ter how it is employed, produces reflex effects both during and

after its application, which effects are seen in the narrowing as

well as in the widening of certain blood-vessels ; in the rise as well

as in the fall of arterial blood pressure; in the quickening as well

as in the slowing of the pulse. Still it is safe to say that the par-

ticular character of these effects is determined by the manner in

which the massage is given, by the place in which it is applied,

and the organs reached by it,"^ and he refers to the common
experiment showing that after massage of one arm, probably

through a vasomotor effect a dilatation or a constriction of the

vessels of the other arm results. He also speaks of a rise of

blood pressure during abdominal massage due to a constriction

of the arteries of the mesentery.

A further result to be gained by massage is in the breaking

down of newly formed capillaries where new growths are develop-

ing. Frictions are the procedures employed and in this con-

nection the osteopath naturally thinks of his destruction of the

"feeders" in certain congested and inflamed conditions of the

external coats of the eye or the eyelids. Ziegenspeck refers

also to massage for the breaking down of adhesions between

the uterus and rectal wall.

Another purpose for which the masseur works is one which

osteopaths constantly have in mind, namely, the control of cir-

culation; and the result is gotten, not only by the influence ex-

erted on general blood flow and blood pressure through the me-

dium of vasomotors, as for instance, when Kellgren indicates

that shaking or other manipulation at the pit of the stomach

exerts a direct influence on the circulation of the abdomen and

1. Kleen: Handbook of Massage.
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hence of the entire body, or in another example in which he cites

the rehef of headache and congestion of the brain by work in

influencing the circulation to the head through the effect gotten

on the OCCIPITAL nerves; but he also attempts a direct control

of the blood flow as evidenced by cases cited of circulation changes

by direct pressure on the abdominal aorta and of the relief of

fainting from shock, by pressure on the internal jugular

veins.

There are those who insist that in nerve massage and vibra-

tion the masseur has his most efficient therapeutic measure. As

illustrative of the application the following cases are cited by

various authors; overcoming the spasmodic action of the dia-

phragm both by inhibition at the origin of the nerve and by
shakings applied at the pit of the stomach; trouble with the eye

in which direct pressure is made on the eyeball itself thereby stim-

ulating its nerve mechanism; vibration of the nasal and supra-

trochlear branches of the fifth in catarrh of the nose and frontal

headache; vibrations of the dental branches of the fifth re-

sulting in the relief of neuralgic toothache; the striking example

given by Ziegenspeck in which he claims that slight choppings

on the back and percussions transversely across the sacral re-

gion induce the central nervous system to exercise a tonic influ-

ence upon the relaxed ligaments of the uterus;' the still more

remarkable instance given by Kellgren in which he states in re-

gard to frictions along the pneumogastric nerve, "its effect

upon the heart is utilized when the action of the latter is too

strong, "2 or referred to by Kleen in this wise, "I would point

out that though we may by pressure upon the vagi in the neck

cause slowing and even cessation of the heart, still it is by no

means a harmless procedure and its usefulness under any circum-

stances whatever remains to be proven, "^ and still another ex-

ample as given by Kleen in which stretching the sciatic nerve
is advised in case of sciatic rheumatism. Not only is this direct

1. Ziegenspeck: Massage in Diseases of Women.
2. Kellgren: Manual Treatment.
3. Kleen: Handbook of Massage.
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effect gotten by means of nerve stimulation but also the possi-

bility of affecting remote organs through reflex activities is grant-

ed. In Kellgren's work the following summary is given rela-

tive to the effects of nerve vibrations: "First, raising of the

nervous energy; second, diixdnution of pain; third, contraction

of the smaller blood-vessels; fourth, stimulation of the muscles

to contraction; fifth, increased secretion of the glands; sixth,

diminished excretion from the skin; seventh, decrease of tem-

perature."^

According to Mitchell,^ all of these effects are secured merely

on the principle of exercise, i. e., in disabled conditions of the

body generally or of a local part—muscle tissue with impaired

nerve for instance—the passive exercise secured by massage

in any form merely replaces the active and voluntary use of the

parts which under normal conditions would secure and main-

tain a normal nutrition.

Finally, masseurs are aware of the fact, and of the possible

significance, of tender points in the tissues along the spine over

the area from which nerves are given off to organs which are

in a diseased condition; evidently, however, they have consid-

ered these tender points as always secondary to the diseased vis-

cus. Cases are cited in which in disease of the lungs the patient

is sensitive along the spine between the shoulder blades; and

in diseases of the generative organs, the bladder, and rec-

tum various tender places along the lumbar and sacral regions

are often found.

Thus far it has been indicated that in many ways there is

a similarity between the various systems of mechanotherapy

and that of osteopathy. It remains to substantiate the propo-

sition that there is a difference essential in kind and fundamental

in importance. What is that vital difference? A few differ-

ences have been presented to the public which are certainly non-

essential. It is declared that massage is general in its appli-

cation, osteopathy specific; that it is only very rarely that mas-

1. Kellgren: Manual Treatment.
2. System of Physiologic Therapeutics, Vol. VII, p. 18.
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sage is given to local parts for local troubles. From what has

been said above it will be seen that this distinction is decidedly

lame. While the general treatment in massage is prominent,

to declare that local treatment for local effect is rarely used is

to say the least, overstepping the bounds of caution. It will

be seen from the foregoing that massage can be as specific in

its application as is osteopathy, so far as localizing the treat-

ment is concerned. A second distinction made is that massage

is only a part of a system while osteopathy covers the whole

field of disease. A very little analysis only will be necessary

to indicate the non-essential character of this distinction. It is

true that osteopaths claim that their science covers the whole

field of disease. It is also tri'ie that there are numerous diseases

with which osteopathy has not yet come in contact , and further

there are numerous diseases over which osteopathy so far has not

been able to exercise much control. Admitting this is not

granting that in a further development of the science it will not

be able to control these diseases. So far as the masseurs are

concerned, they make the claim for their practice that it is being

found applicable to more and more of the disease conditions,

and that the ultimate status of the system cannot be foretold.

A THIRD distinction which is made is that while osteopathic

practice necessitates a thorough knowledge of anatomy, physiol-

ogy, and etiology, these branches are not essential in massage.

This so called distinction, while indicating an ignorance of the

practice of massage is also grossly unjust to the followers of that

system. The distinction merely compares the well trained osteo-

path to the uninstructed, untrained masseur, the unfairness of

which is evident. True, a large number of masseurs are un-

instructed in these branches but are trained to perform certain

movements and are under the direction, in many cases, of a

regular physician; the osteopath might take an ignorant man
and without any instruction in these branches teach him to per-

form certain osteopathic manipulations which would be pro-

ductive of good results, and yet should the claim be made that
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he were a representative of osteopathy a storm of objection would

arise. There are fake masseurs and assistant masseurs as well

as fake osteopaths and assistant osteopaths.

The essential distinction between osteopathy and all other

systems of healing based on manipulation clusters around the

etiology of disease. While these other systems, as indicated

at least by their practice, look at disease from a peripheral stand-

point, osteopathy views it from a central standpoint. Start-

ing with the cell theory as a basis, they have regarded life and

hence disease as a series and a complication of cell activities.

Taking a concrete case, a certain set of cells constitutes the liver.

Under normal conditions the part taken by the liver in the life

of the organism consists in the sum of the activities of that par-

ticular group of individual cells. A diseased condition of the

liver is but the activity of the cells in the group, abnormal in

kind or quantity; hence remedial measures have been applied

directly to them. The masseur, by compression, stroking,

shaking, or nerve stimulation, acts directly upon the liver. On
the other hand, the osteopath, taking into consideration the

ability of nature to functionate properly, recognizes a central

force sufficient to keep in normal action this particular group.

And when a disturbance in the normal activity of those cells is

manifest, he reasons that the influence from this central force

to the involved cell group has been obstructed, diverted, or

otherwise interfered with, and his work consists in discovering

the nature of that interference, the point of interference, and the

removal of interference. This is the only distinctively osteopathic

consideration of health and disease, and if a differentiation is

made between osteopathy and the other forms of mechano-

therapy, this is the view that must be accepted.

Summary.

A few of the facts relative to the more important of mod-

ern methods of dealing with disease have been touched upon

and if care has been taken it will be observed that there is a re-

markable similarity of basis throughout. The osteopath insists
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that the bases are identical; that a difference between any two

is a difference in detail and in degree only, not a difference in

essentials. The basis of all the methods is that enunciated

boldly by the drug therapists, treat the symptoms as they

ARISE. In so far as any system is guided by such a rule of prac-

tice it must occupy an illogical position. The manner of treat-

ment of symptoms, if such treatment be necessary, is a compara-

tively inconsequent matter. It is not meant by this that one

method is necessarily as good as another in accomplishing the

result, for such is hardly true. But it must be insisted that the

position assumed is fundamentallj^ the same. On this basis the

phrase "natural methods" in common use, is a misnomer. No
method is a natural method where artifice is necessary. The

reason for the inclusion of every known method with the lone

exception of drug healing in the category of ''natural methods,"

must be regarded as a profound enigma. Why this singling

out of the drug? If it be natural for the sick man to expose his

nude body to the burning rays of the sun in taking the "sun

cure;" or to inject or otherwise use continued excess of water

in the method of the hydrotherapist ; or to introduce into the

body a charge of electric energy; or to ignore the fact of disease;

or even to apply manipulative stimulation or inhibition; it cer-

tainly is no less so to administer a dose of soda for a sour stom-

ach. Demonstrate that there is fundamentally any difference

in the absolute between the action of the drug and the action of

these others and there will be reason to confine condemnation

to that alone as being unnatural. This is no plea for the drug.

It is undoubtedly true that of them all the drug is associated

with the greatest possibility of danger because it produces a more

abrupt and intense disorganization of the physical, chemical,

and vital conditions in living substance than do the others, but

it must be insisted that that fact does not make any distinction

in kind. The author is opposed to all of them on the basis that

they are all illogical methods; but in those cases where a rational

method is not available it may be advisable as a matter of ex-

pediency to resort to that empirical method least associated
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with danger. He who persists in including in the osteo-

pathic SYSTEM THESE SO CALLED NATURAL SYSTEMS HAS NO

AUTHORITY TO EXCLUDE THE DRUG. In SO far as he does include

all these, his is not a system but a conglomerate, and the prac-

titioner should be willing to take his proper place among the

naturopaths whose practice he follows but whose claim on his

allegiance he ignores.

Hence in the case of a disorder of an aggregation of cells^

a viscus for instance—what is the treatment by the practitioner

of other schools? It is the same in principle whether the agent

be drug, electricity, water, heat, light, suggestion, or mechani-

cal stimulation. If the organ be sluggish a stimulant is given.

An excess of impulses presumably reaches the organ which

causes increased activity. What matter, fundamentally, whether

the excess result from drug, or nerve impulse from higher cen-

ter, from mechanical irritation or electric charge? Or if the

organ be over active, what difference whether the inhibitory

effect be produced by one or by another? Muller's law of the

"specific energies of the senses" is operative, and universally

so—the irritable tissue remaining the same, its response will

be constant regardless of whether the stimulus producing the

response be mechanical, chemical, electric, thermal, or other.

If there be variation at all, it can only be in degree, not in kind.

If an excess of acid be present in the stomach is it the acid

that is at fault that the drug giver should attempt to neutralize

it by an alkali ; or is it the fault of the gland in being over active

that it should be quieted; or are the digestive forces derelict to

duty that they should be whipped into normal activity by water,

or by mechanical pressures, or by electric touch? These meas-

ures can at most be but temporary. The acidity, from whatever

cause, will not be present except the instrument through which

the digestive processes are performed, be interfered with. The

only essential in the treatment is to remove the interference to

those processes which normally provide the neutralizing sub-

stances, or better, to relieve the condition which causes the neces-

sity for a neutralizing substance.
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And why attempt to substitute, whether it be a drug, as

iron for anemia, or a force, as an electric current in nerve ex-

haustion, when all such necessary substances and forces are pres-

ent potentially in the food materials? Rather remove the im-

pediment to the assimilation processes which prevents the nor-

mal conversion of that potential into a kinetic manifestation.

In like manner, why be satisfied with attempts, which can

never be entirely successful, to destroy the micro-organism?

The body, by virtue of its white corpuscles, its alkalinity and its

special acid substances, its nucleins and its alexins of the blood,

and its numerous superficial structures and substances, is already

thoroughly protected except when its nutritive condition is

subnormal, due to disorder of its mechanism. Rather it is the

part of wisdom to attend to the structural condition of the or-

ganism which will permit or compel a normal function.

The following taken from a paper by the author, will fur-

ther serve to explain the relation that the osteopathic system

bears to other schools of the healing art:

"The physician's duty is concerned with two things, the

organism and its environment. His duty in reference to the

first is concerned with two considerations, namely, maintain-

ing and restoring the structural integrity, and regulating the

conscious activity of the patient. He is without authority to

attempt a regulation of function except as it is done indirectly

by securing a correct structure, or by protecting the patient

against abuse of his function by overactivity, underactivity,

or perverted activity, either of body , or mind.; for function is

under infinite vital control and hence is infinitely self-regulative

under conditions of a normal mechanism through which func-

tion is performed, and of a normal environment upon which it is

largely dependent. This being true we may analyze the vari-

ous methods of practice and determine what is legitimate and

what is illegitimate.

"Electrotherapy is lauded as a helpful adjunct, or even as

a part of osteopathy. Will electricity in any form add any essen-
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tial element to or substract any non-essential element from the

body structure, or be in any material way a factor in controlling

the conscious activity of the organism? Only in its surgical as-

pect, of removal of tissue which under the circumstances con-

stitutes an obstruction to function, can it be of value. And
surgery is essentially osteopathic. As a stimulant, a sedative,

or a trophic agent, it aims at direct control of subconscious

functioning and hence is illogical. Its use for such a purpose can

not be a part of osteopathy. If thus used it is an adjunct, and

in the light of experience of amateur and expert alike, as well as

from the standpoint of abstract reason, it is grotesque.

"The foregoing applies equally to the drug—no more so,

no less so. As a stimulant or as a sedative the drug is directed

to function. Like electricity it may be surgical. Aside from

this use so far as it is directed to the organism it is no better, no

worse, no more illogical than electricity. It is merely equally

grotesque.

"Is the use of water (hydrotherapy) of value to the organ-

ism in either of the two. respects? As a cleansing agent water

removes filth. In so far as it is used in removing fecal impac-

tion the practice is similar to structural adjustment; for impacted

feces is a condition equal in importance and effect, and analo-

gous in origin to a secondary lesion, and its use under such circum-

stances is osteopathic. Its use as a stimulant or as a sedative

is an attempt at direct control of function, and usually contra-

indicated. Hence colon flushings, ice-water plunges, and sim-

ilar applications -are alike grotesque. There is neither added to

the organism an element or factor not already present in suffi-

cient degree, nor is there subtracted any detrimental substance

or force from the organism. Neither does its use lessen con-

scious abuse of function.

"The denial of the existence of disease in the method of the

Christian scientist; the constant reiteration of a series of words

or other peculiar action foreign to the normal man, in the meth-

od of the suggestionist; the attempt at taking from the field of

conscious activity the control of any function and placing it in
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the field of the sub-conscious self, or vice versa, as in the meth-

od of the hypnotist; all these are grotesque. These are directed

at function and function is self-regulative. Neither do these

stop abuse.

"So much for the organism. What of the environment?

Drugs may cleanse, they may destroy bacteria, and in extreme

cases may neutralize poisons. Hence antiseptics, disinfectants,

and antidotes are legitimate. They effect a more favorable en-

vironment.

"Does electricity make a more favorable environment?

Lightning purifies the air. Perhaps here is a field for the sanita-

tion enthusiast. At the present time so far as the environment

of the individual is concerned electricity is much less essential

to the osteopath than is the drug.

"What of hydrotherapy? Water cleanses. If it removes

filth from the body—from cutaneous or mucous surface—it makes

a more favorable medium for body activity. If it removes

the secretions of sebum and mucus which are normal cleansing

and protecting substances of those surfaces, it becomes a detri-

ment to the organism, and is grotesque.

"Cheerful company and the cheerful face of the physician

assist in rendering the environment favorable, and are legiti-

mate factors.

"Summarizing: Warmth when the body is cold; rest when
it is overworked, exercise when underworked; water and drugs

when cleanliness is to be secured; electricity and drugs when sur-

gical conditions present; antidotes where the alimentary canal

is filled with poison—these are legitimate. They constitute the

real contribution of the medical practice of the past. They are

ours, and they are not to be ignored. But with all these pres-

ent and ready to hand, abstract reason and practical experience

show that the battle against disease has barely begun. Doctor

Still has supplied the essential factor lacking—that having to

do with the mechanism of the body itself. And experience and

reason show that this factor is so predominant and so overshadow-

ing in practical results that it must be considered as the primary
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factor for immediate consideration by the osteopath. In the

field of environment, i. e., of hygiene and sanitation, are many
more competent than we. Let them work out their problems.

What they find of value, to that we are entitled. But for the

sake of the preservation of our own system, the essential part

of which is a new fact in etiology and therapeutics, arid for the

sake of a deeper study of a field much more fruitful for physi-

cian and patient alike, let us not go wool-gathering, picking up
here and there practices so little justified by reason and expe-

rience as to be advised only with a question mark by the special-

ists themselves. "1

Fundamentally then the essential difference is an absolute

one. The distinct and peculiar position of the osteopath as an

advocate of a new system lies in his contention that disease is

CAUSED OR MAINTAINED BY STRUCTURAL DISORDER, the remOVal of

which constitutes the treatment. If the liver becomes dis-

arranged the drug therapist administers a cholagogue; the elec-

trotherapist introduces an electric stimulant; the hydrother-

apist applies water; the mental healer removes hindering mental

conditions; the mechanotherapist compresses and stimulates

by mechanical means; while the osteopath removes the hinder-

ing structural condition which prevents normal nutrition and
hence restoration of normal metabolism.

1. Hulett: Adjuncts—Journal of Osteopathy, January, 1904.
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PART II.

CHAPTER X.

THE SPINE.

General Survey.

Because of the fact that the spine is of such fundamental

importance to the osteopath a brief general survey of its struc-

ture and relationship will be given before taking up separate

divisions for specific study. That the spine is of such import-

ance is recognized by every practitioner, for it is only in occa-

sional cases of disease that no treatment is given to it, while

almost invariably, regardless of the nature of the symptoms pre-

sented, the careful osteopath will make a study of its various

parts in the process of diagnosis.

With reference to the general contour of the spine a few

points should be noted: the normal curves are four in number,

two of which may be considered primary, the others secondary

and compensatory. During fetal life and to the second year

of infancy the anterior curves are not markedly developed—in-

deed during intra-uterine life the spinal column constitutes the

arc of a circle with the convexity posterior, while in infancy it is

comparatively straight. As the child assumes the erect pos-

ture the anterior curves become developed, that development

being necessary in part for purposes of equilibrium. The tho-

racic and the pelvic curves are physiological in the sense of form-

ing a cavity for the protection of various viscera. In addition

to this advantage there is the equally important one of provid-

ing against the shock to the body generally and to the brain es-

pecially, that would otherwise occur at every jar or even foot-

fall, the column in this way performing the office of a mechani-

cal spring. In noting the anterior and posterior curves the fact

should be remembered that a vertical line cutting the tips

OP the spinous processes of the vertebra is not' parallel
WITH the longitudinal AXIS OF THE SPINAL COLUMN TAKEN
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Fig. 9.—Normal curvature of spine compared with two abnormal types.
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AS A WHOLE, this fact being dependent upon the difference in

obhquity existing between the spinous processes of the various

regions; for instance in the mid-thoracic region, owing to the

extreme obhquity of the spinous processes, a hue passing through

these will approach much more closely the spinal axis than it

would in the lumbar region. Hence a spine appearing perfectly

straight as judged by the row of spinous processes will not be

so in reality. In making judgment with respect to the prom-

inence or obliteration of the various curves, the transverse pro-

cesses should be noted in order to guard against errors arising

from consideration of the spinous processes alone. A spine

which has in reality had its curves obliterated is technically

spoken of as a straight spine and will often be associated with

the so called smooth spine, a term which has come into use as

representing a condition in which the connecting structures be-

tween adjacent processes have become thickened and in num-
erous cases contracted, giving it undue rigidity. The smooth-

ness is not necessarily indicative of a state of lesion, for it may
be a simple filling in of normal tissue, but the rigidity in most

cases is evidence of a lesion.

The rigid spine depends upon one or more of several path-

ological changes. It may be due simply to muscle contrac-

ture, in which case the rigidity will temporarily yield to a re-

laxing treatment; it may be dependent on overgrown and con-

tracted ligamentous tissues resulting from irritation, conges-

tion, or inflammation of those structures; in some cases it is due

• to structural alterations in the articular and intervertebral car-

tilages from erosions or deposits; while in extreme cases when
associate'd with a former inflammatory lesion, it is due to bony
ANKYLOSIS, in which the diagnostician will not be able to detect

any movement between adjacent vertebrae. In considering the

case of the rigid spine the fact should be remembered that with

INCREASING AGE there will normally be increasing rigidity, de-

pendent on the three factors first named.

Cases are met with in considerable frequency presenting a

condition opposite to the above, in which the laxity of the spinal

14
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column is quite apparent. This will befnoticeable whether the

patient is in the erect or horizontal posture. In the former,

movement of the part is free and extreme and the patient will

be unable to hold the spine erect for any appreciable length of

time; in the latter if he lies upon the side a lateral curvature will

seem to be present with the convexity below, this appearance

being due to the weight of the body upon the yielding column.

Such cases are usually the result of a chronic condition in which

nerve force and blood conditions have become altered; in many
cases it represents a stage secondary to a former rigidity depend-

ent upon muscle and ligamentous contracture.

Lateral curvatures are among the more common lesions and

are usually double, i. e., if a primary curvature is present in the

upper or middle thoracic toward the left, there will be a secondary

or compensatory right lateral curvature in the lumbar region.

This will be true of practically all lateral cur-

vatures of any considerable degree of develop-

ment, the compensatory condition developing

in the same way and for the same purpose as

those of the antero-posterior type, i. e., for pur-

poses of maintaining equilibrium. With refer-

ence to the lateral curvature it should be noted

that it is again true that the extent of the curv-

ature of the spine taken as a whole may not be

CORRECTLY REPRESENTED BY THE LINE OF SPINOUS

processes; for with many if not all cases of lat-

eral curvature there will be a rotation of the

vertebrae upon their vertical axes in such a man-

is hi^more~stable ner as to cause a greater lateral drift of the

equilibrium than bodies than of the spines. The cause of the

pe'Jisitorrcurv'^-
peculiarity need not be here detailed except

ture is physiolog- to indicate that it is dependent upon the peculiar
'

relations of the articular processes, and the direc-

tion of the tension exerted by the muscles with reference to the lev-

erages presented. The diagnosis of lateral curvature will be deter-

mined by the line of spinous processes, the line and prominence
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of the transverse processes, the difference in the prominence of

the angles of the ribs on the

two sides, together with the

carriage and attitude of the

patient, and individual pecu-

liarities associated with each

case.

For the purpose of deter-

mining the condition of any

single vertebra, both the spin-

ous and transverse processes

must be examined. Of the

two the transverse will be as-

sociated with less possibility

of error because of two facts:

namely, they are less sub-

ject to causes compelling

abnormal growth conditions

and hence will vary less from

the typical shape, and second,

the pair affords opportunity

for comparison. The spinous

processes are the more easily

reached and are of advantage

because of that fact. In noting

the RELATIVE POSITION of the

spines the fingers may be rap-

idly drawn down over them or on

either side, in this way tending

to produce flushing or pallor of the skin overlying them, in which

condition they may be compared with each other. Or in the rapid

passing of the hand the muscular sense suggests any sHght

swerve or deviation not noticeable on first inspection. Separa-

tion between spinous processes suggests a weakness dependent on

overstretched hgaments. In most cases the separation of the

vertebrae is not uniform throughout the articulation, but it is a

separation of the posterior aspects with a corresponding approxi-

FiG. 11.—Double lateral curvature
with rotation. Drawing from speci-

men owned by the American School
of Osteopathy.
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mation of the anterior parts, i. e., the bodies. In the lax spine,

where a large area is involved, the separation of the vertebrae is

likely to be uniform throughout the articulation and dependent on

a generally stretched condition of the connecting structures. On
the other hand two adjacent spines may seem to be unduly ap-

proximated. This may be due to one or both of the opposite

conditions, i. e., tightening and shortening of the ligamentous tis-

sues posteriorly or throughout. In many cases diagnosed as sep-

arations between adjacent vertebrse the real condition is an ap-

proximation of those above or below. Anterior subluxations

will seldom be determined b}^ reference to the spinous process

alone but will be noted on comparison of the transverse processes

with those above and below. The same is true with regard to the

posterior, lateral, and twisted conditions. Perhaps the most com-

mon type of subluxation of a local part is the torsion or twisting of

the column at the junction of two adjacent vertebrse. Note that

the total torsion possibility of the spine in normal conditions is

about 100 degrees. 1 In the cervical region most of the rotation

(70 per cent.) is normally produced. In other parts there is pres-

ent some possibility of rotation, while under abnormal circum-

stances sufficient may be present to be easily detected by ref-

erence to the position of the spinous process, the transverse

processes, and the angle of the associated rib. The axis of ro-

tation in any given case is difficult of determination, but evi-

dence of a clinical and pathological character, as well as reason-

ing from the mechanical conditions present, would indicate

that it is not through the bodies of the vertebrse but back of

them. In the lumbar region the articular processes and in the

thoracic region the ribs prevent much lateral excursion of the

posterior parts of the vertebrse. In lateral subluxations

of single vertebrse not only the spinous process but the trans-

verse will be out of line with those adjacent, and the angle of

the rib on the side toward which the part is displaced will be

prominent. Many conditions diagnosed as lateral will on closer

1. Holden: Landmarks, Medical and Surgical.
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analysis be found to be a torsion. Hence the necessity to take

note of as many of the points of prominence as present them-

selves.

To determine the serial number of the particular vertebra

disordered a few facts may be helpful. The second cervical

is the first spinous process noted on superficial examination. It

is prominent, bifid, and quite subject to variation in size as well

as in relative development of its two tubercles. The bifid con-

dition may not be noticeable to the amateur except on careful

palpation. The third, fourth, and fifth processes recede

anteriorly in the erect position, but may easily be noted when

the patient is supine and completely relaxed. The last cervi-

cal and FIRST thoracic, on account of their prominence, are

easily detected. The last cervical may be distinguished by

noticing the sixth whose process usually rests upon that of the

seventh somewhat in a saddle-like manner, and is often felt as

a tubercle upon the spine of the latter a few millimeters from

its tip. The typical spines through the thoracic region are each

on a level with the transverse process of the vertebra

next below, hence the level of the spine is not necessarily nor

usually the level of the more important part of the lesion. The

inferior angle of the scapula is on a level with the spine of the

seventh thoracic. The spine, transverse processes, and spinal

end of the twelfth rib are on a level at the last thoracic. The

level of the fourth lumbar is the level of the superior part of

the innominata. The lumbo-sacral junction is noted for its

separation of spines and its greater mobility. This latter point

may be essential to note in some cases where the first sacral

spinous process is prominent. Do not be misled in reference

to this junction. Often the fifth lumbar is anterior but more

often it is a dipping forward of the articulation due to some weak-

ness of the anterior, or disproportionate strength of the poster-

ior ligaments, in which the process may not be as prominent as

it is normally. Further, being a region of wide normal vari-

ations this abnormal condition may be more apparent than real.
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Emphasis should be laid on the following with reference

to the general survey of the spine:

1. Examine in more than one position.

2. Take note of other points than mere displacement of

parts, i. e., soreness, contractures, and others to which atten-

tion has been called.

3. Inquire as to the relative

use of the two sides, i. e., whether

''right handed" or otherwise. Dr.

Still calls attention to his observa-

tion that all the bony prominences

are more noticeable on the side

most largely used. In many cases

a slight curvature is detected to-

ward the side of greater develop-

ment.

4. The row of spinous pro-

cesses marks the middle line of a

distinct median furrow, the regu-

larity of which is a valuable general

point in the diagnosis. This median

furrow will be most noticeable in

the dorso-lumbar region where its

boundaries are composed of the

muscle mass associated with the

erector spinse system. In this

region it is narrow and deep, be-

coming broader and shallower to-

ward the upper thoracic.

5. Tenderness is usually more

Fig. 12.—Flexion of head in di- noticed on the side toward which
rection indicated by arrow B ^-^^ subluxation was produced. But
will produce movement oi end
of spinous process in direction in most cases where present at all

indicated by arrow A. -^ ^^^^ ^e noticed at all parts.

Bending the head forward and downward strongly will often

cause pain at the point of lesion that otherwise would not be
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detected; this by virtue of the fact that the ligamentum nuchse,

continued throughout the spine by the supra-spinous Hgaments,

exerts an upward and outward tension on the spinous processes

which pass obhquely downward and outward. Pressure on

THE HEAD downward and with shght rotation will produce pain

at the point of lesion. This is notably true of an inflammatory

condition such as is present in Pott's disease.

6. Usually muscle contracture will be easily detected as

an associated lesion. In most cases this will locate the deeper

bony and ligamentous distortion. Care must be taken to dis-

tinguish between a real contracture and a condition of tissue

adjustment to the existing deeper lesion, for in many cases

prominences will be noted which are not at all due to a patho-

logical condition of the muscle itself. On the convex side of

a curvature there is often greater superficial prominence, while

the actual contracture is on the side of the concavity.

7. Note the sounds produced by movement of parts. These

are more noticed in the cervical part of the spine and the costo-

vertebral articulations. They may depend on, first, friction

of ligaments or articulations due to lack of lubrication; second,

the SAME CAUSE which operates to produce the snapping of the

phalango-metacarpal junctions on extension of the fingers, the

"breaking of the current" suggested by Dr. Still; third, adjust-

ment of displaced structures. In most cases little importance is

to be attached to the sounds unless unduly prominent, for they

can be produced in most normal individuals.

8. The average lesion is slight in extent. It seems neces-

sary to emphasize this fact continually because of the assump-

tion on the part of the beginner that every lesion is comparable

to a hip dislocation. In one sense this is true—that is, so far as

it is a change in position of the involved parts, but in most cases

the displacement will be measured in millimeters rather than

inches. This does not of course mean that the effect produced

will be slight. Further, in noticing the prominence in the case

of a lesion it should be remembered that the projection is not
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DUE SIMPLY TO THE BONE BUT ALSO TO THE OVERLYING SOFTER TIS-

SUES ; for where the bone is displaced the tissue against which it

is forced is Hkely to suffer irritation with a resulting condition of

contracture or enlargement from congestion and inflammation

with infiltration, or finally of overgrowth. But there are excep-

tions in which a lesion of a single vertebra may be so marked

that it would not be far from wrong to speak of it in terms of at'

least quarter inches. Such will either be complete dislocations

suddenly produced, which are rare, or deviations gradually pro-

duced in which the bony and ligamentous growth has been suf-

ficiently changed to allow of the displacement. That such a con-

dition is occasionally met with will be agreed to by all osteo-

paths, and that it is possible is reasonable from the fact that

the molecules of a block of granite may be gradually changed

by sufficient pressure acting continuously. The gradual change

of living bone under the tension from a contracted muscle or

other continuously acting force is much more reasonable and is

known to occur.

General Effects of Spinal Lesions.

A discussion of the manner in which the spinal lesion pro-

duces the disorder of function will represent the entire field,

hence it is necessary to speak at some length of the immediate

and remote results possible from such condition, together with a

consideration of those anatomical and physiological facts which

tend to throw light upon the manner in which the lesion involves

the organ in disorder. The fundamental consideration will be

the anatomical relationships between the tissue acting as lesion,

and the structure—artery, nerve, or other part—acted upon by

the lesion. A recapitulation, therefore, of certain known but

little emphasized structural conditions will be given.

Note that the entire fleld is covered. The spinal lesion

may involve the organ by direct pressure, by impingement

on ARTERY, VEIN, LYMPHATIC OR NERVE. In the CERVICAL RE-

GION the following may be involved; vertebral, intervertebral,

carotid, and thyroid arteries with the corresponding veins and
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lymphatics; the fifth, seventh, ninth, eleventh, and twelfth cra-

nial, the eight pair of spinal, and the sympathetic nerves; direct

pressure upon structures from an anterior condition of the cer-

vical spine as a whole. In the thoracic region there may be

direct pressure by crowding from an anterior displacement of

the spine; pressure on cervico-thoracic, intercostal and inter-

vertebral vessels, the twelve spinal and the numerous parts of

the thoracic sympathetic nerves. In the lumbar portion im-

pingement is made on lumbar and intervertebral vessels and

the spinal and sympathetic nerves. In the pelvic spine, sacral

nerves, both spinal and sympathetic, and vascular branches are

likely to be affected, while the coccyx by its anterior subluxa-

tion will directly involve the rectum and associated structures.

In all of these situations the method of impingement and

the explanation of results are in general the same, and hence only

general considerations will be given, reserving the details for

those sections dealing with the discussion of the several divisions

of the spine and body.

A Typical Condition With Effects.

One of the most common lesions with which the osteopath

meets is torsion, or a twisted condition between two adjacent

vertebrae. What will be the effect on the typical articulation?

There are three body ligaments, anterior, posterior, and inter-

vertebral substance; two lateral yellow elastic ligaments con-

necting the laminse; two articular structures with their typical

parts; two spinous ligaments, the supraspinous and interspin-

ous; and two intertransverse ligaments. In addition to this

typical ligamentous material there are present the muscular slips

of the deep layers of the spine, while all the space is filled in by

various forms of supporting connective tissues. With the

torsion condition present all of these various structures will be

PUT UPON the stretch as well as being made to suffer greater

or less CHANGE in situation. Into and out of the spinal canal

pass the following structures by way of the intervertebral

foramen; the arterial branch coming off from the intercostal (in
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the thoracic region) to pass within the spinal canal and aid in the

supply of the spinal cord; the intervertebral vein or plexus

carrying waste material from the same region; lymphatic vessels

and spaces concerned with the nutrition of the same part; the

spinal nerve made up of the junction of its roots, which occurs

just within the foramen; branches, many in number, from the

various parts of the cerebro-spinal and the sympathetic nervous

systems.

First, the artery may be impinged, not necessarily by the

bony prominences but by the ligamentous and connective tis-

sue tension and the general crowding resulting therefrom, and
from an associated congestion and infiltration due to the origi-

nal strain or displacement, or the hypertrophy following from

the latter. The pressure upon the artery, if sufficient, will pro-

duce in the part to which it is distributed, the spinal cord and
other canal structures, a condition of isch.^mia. This condi-

tion must of necessity produce greater or less disturbance of

the metabolism of the cells in the spinal cord with a consequent

DISORGANIZATION OF THE IMPULSES RECEIVED AND DISTRIBUTED

therefrom; for while the axis cylinder process is not appreciably

subject to fatigue, undergoing little katabolism and hence re-

quiring little nutriment direct from the blood stream, the cell

bodies are very susceptible to the changes in the quality and

quantity of their food supplies. In this connection the physio-

logical fact should be noted that the outgoing impulse from
A NERVE CENTER IS NOT THE SIMPLE CONTINUATION OF AN IM-

PULSE received from an afferent pathway, but depends

directly upon changes, chemical and vital, brought about in vari-

ous ways within the cell body protoplasm. Hence the ischsemic

condition of the spinal cord, by deranging and limiting the metab-

olism of this cell protoplasm, will very materially interfere with

normal nerve discharge. It is possible that if the pressure upon

the artery is sufficiently long continued and irritating, a hy-

PER.EMIC condition may result. This would depend upon the

gradual exhaustion of the tissues in the wall of the artery with

the resulting lax condition permitting vascular dilatation.



THE SPINE. 211

The vein or venous plexus which drains the local spinal area

will be more yielding to pressure than the artery because of the

less resistant nature of the venous wall. Hence with the ischse-

mic condition produced by pressure on the artery there will be

associated a venous hyperaemia, which, other things being equal,

will likely be more serious than the former. This is due to the

fact that the venous blood contains material of a nature ulti-

mately toxic to the tissues and continually becoming more so

the longer it is retained in a part. With such a condition pres-

ent in the spinal cord a preliminary excited condition of the

cells will be probable owing to the chemical substances in the

acid and other materials in the venous blood acting upon them,

but a later and more permanent condition of inhibition of im-

pulses will result owing to the depressant effect of the prolonged

presence of the toxic material.

The lymphatic system may be more or less impaired by the

same pressure conditions. This naturally would result in the

same general disorders of nutrition found in the venous disturb-

ance. The lymph being the medium from which the tissues

directly get their nutriment and to which they give up their

waste substances, the necessity for freedom of that system be-

comes apparent. These three structures, artery, vein, and lym-

phatic, are so closely associated in their functioning capacities

and in their anatomical relationships that the lesion affecting

one will probably affect the other, and the resulting disorder

will be one dependent upon interference with all three.

The spinal nerve may be disturbed by the same general

crowded condition of affairs, but owing to the fact that its nerve

sheath is comparatively strong and unyielding it is less likely

to suffer thus directly than are the other structures mentioned.

Pressure may in some cases cause sufficient irritation of the

nerve terminals within the sheath, i. e., the nervi-nervorum, or

of the axis cylinders themselves to produce disorder in the parts

to which the nerve is distributed. Hence conditions of a motor

AND SENSORY nature may result; muscular contractures of near-

by or remote tissue, and neuralgic and other disorders of sensa-
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tion are common. In addition to these disturbances which have

reference to the special function of the spinal nerve, disorders

of the sympathetic inay result from the fact that practically all

SPINAL NERVES CARRY WITH THEM FIBRES DERIVED FROM THE

SYMPATHETIC. It is suggestive to note the fact that in locomo-

tor ataxia degenerative changes in the peripheral afferent sys-

tem constitute the morbid anatomy, the degeneration, accord-

ing to some authorities, beginning in the cell bodies in the gang-

lion on the posterior nerve root, this ganglion being closely

RELATED ANATOMICALLY TO THE INTERVERTEBRAL FORAMEN
AND ITS ASSOCIATED STRUCTURES and hence reasonably subject

to lesion.

The sympathetic system may be involved by the lesion, and

all things considered, is without doubt the most subject to in-

terference by any of the forms of spinal lesion. Owing to its

paramount importance in osteopathic reasoning and to the fur-

ther fact that its anatomical and physiological relationships

have not been sufficiently emphasized by the old school author-

ities, and because it is difficult for the average student to under-

stand, a general survey of the entire system will be given, indi-

cating the more important details.

The Sympathetic System.

Fundamentally there is no distinction between the sym-

pathetic AND THE cEREBRO-spiNAL SYSTEMS. Under normal

conditions the former is but an outgrowth from the latter dur-

ing the earlier weeks of fetal life. At that period of the life

of the embryo when a vertical section shows the medullary

groove well developed, and the walls of which represent the

ectodermal cells which give rise to the nerve cell bodies of the

spinal cord and brain, on either side toward the upper aspect

of the groove and later the canal, there is noticed a ridge of this

original nerve cell tissue. This ridge eventually becomes sep-

arated from the other part, and dividing into groups, develops

into the ganglia of the posterior spinal nerve roots. As

outbuddings from this ridge a little later is seen a series of clumps
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of cells, most of which becoming separate from the original ridge,

form the series of sympathetic ganglia which are known in

the developed state as the gangliated cord of the sympathetic,

but some of which in the form of migrating cells pass outward

to various parts of the growing embryo and ultimately develop

into the ganglia of the sympathetic plexuses and intrinsic

GANGLIA of the viscera. These several clumps of cells with their

outgrowing axis cylinder processes should logically alone com-

prise the sympathetic system. What is usually included are the

DOUBLE ROW OF CONNECTED GANGLIA, One On either side of the

spinal column, the fibres passing to and from these gangha mak-

ing connection on the one hand with the spinal nerves through

the RAMI COMMUNICANTES and on the other with the various

PREVERTEBRAL PLEXUSES formed largely by branches received

from the gangliated cord, and containing a few cell bodies, and

the final distributing filaments from these plexuses to the

various viscera.

With regard to the gangliated cords, four divisions are given

by the authorities. The cervical portion consists of the three

ganglia with their connecting cords, and lies at the side of the

bodies of the vertebrae, behind the carotid sheath in the con-

nective tissue in front of the transverse processes, from

which they are separated by muscular and connective tissue.

The THORACIC portion consisting of eleven or twelve ganglia

similarly connected lies in front of the heads of the ribs in the

areolar and other tissue lying behind the pleurae. The lumbar
portion consisting usually of four ganglia lies to the inner side

of the psoas muscle on the antero-lateral aspect of the verte-

bral bodies behind the large abdominal vessels. The sacral

portion consisting of- four ganglia lies to the inner side of the

row of sacral foramina in the connective tissue separating

the pelvic organs from the sacrum. The cords in this region con-

verge to form the ganglion impar lying in front of the coccyx,

in a way similar to the formation of the ganglion of Ribes

situated on the anterior communicating artery in the cranial

cavity. In all of these regions the ganglia themselves, and less
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probably their connecting cords, are more or less subject to pres-

sure from associated structures.

The plexuses are numerous and are associated with prac-

tically every viscus of the body. The cardiac made up from

branches of the cervical ganglia, is situated in close relation to

the upper part of the heart and the arch of the aorta, and is sub-

ject to lesion directly by abnormal conditions of the thoracic

organs. The pulmonary plexus made up from branches re-

ceived from the upper thoracic ganglia and a few fibres from

the cardiac plexus, lies on the root of the lung, and is subject

to lesion in a manner similar to that of the cardiac. The solar

PLEXUS is the largest in the body and gives off fibres that make
up the individual plexuses associated with most of the abdom-

inal organs. This plexus is derived from branches from the

thoracic ganglia forming the three splanchnic nerves, and lies

upon the spinal column at the second lumbar and in front

of and associated with the great vessels. It is subject to lesions by

direct pressure from abdominal tumors, displaced viscera, im-

pacted feces, and the like. Cords passing down from this plexus

and reinforced by fibres from the lower thoracic and lumbar

ganglia make up the abdominal aortic plexus. The hypogas-

tric PLEXUS, continued from the aortic and reinforced by fibres

from the lumbar and sacral ganglia, lies between the two common
iliac arteries upon the last lumbar and the promontory of the

sacrum, within the meshes of a dense connective tissue

material. The tightening of this connective tissue, the gen-

eral ptosis condition of the abdominal organs, or tumor and preg-

nant states may involve the plexus in disorder. From the lower

part of the hypogastric plexus fibres are given off to either side

of the cavity of the pelvis where they form the pelvic or in-

ferior hypogastric plexuses. Throughout, these various plexuses

are joined by branches from some of the cranial or spinal nerves.

The connection between the sympathetic ganglia and the

central system is equally complex and important. The rami

communicantes are usually considered a part of the sympathetic

system although the white ramus is more appropriately a part



THE SPINE. 215

of the central system. These communicating structures con-

nect the ganghon and the anterior primary division of the spinal

nerve. They get their names from their appearance which is

due to medullary sheaths in the fibres of the white ramus and

the absence of that sheath in the grey ramus. Inasmuch as

the function of medullation is unknown the point may be ig-

nored as to whether or not the fibres are medullated, excepting

to note the fact that in large part those fibres which arise in con-

nection with the spinal cord and which should properly be con-

sidered as a part of the central system, are medullated, while

those arising from the cells in the sympathetic ganglia and hence

the essential sympathetic fibres are in large part non-medullated.

Of those fibres which form the white ramus and which

arise in connection with the central system, there may be recog-

nized THREE DISTINCT TYPES. The flrst of these, arising in cells

of the grey matter of the spinal cord, issues with the anterior

root of the spinal nerve, passes through the common trunk, into

the anterior primary division, and from thence goes with others

to form the white ramus, ending in connection with one or other

of the ganglia in the gangliated cord. Fibres of this type may
end either in the ganglion first reached or pass up or down to

end in an adjacent ganglion, or by means of collaterals, end in

several ganglia, thus covering territory governed by from one
TO FOUR GANGLIA.

Fibres of the second type also arise in the spinal cord and
pass out in the same manner to the gangliated cord, but instead

of ending by arborizations in connection with those ganglia, pass

through them unchanged, and enter the rami efferentes which

pass to the prevertebral plexuses. Here they may end around

cells in the plexus whence the impulses are carried onward to

the end organ by a new neuron, or they may pass directly through

the plexus to reach the viscus or intrinsic cells in the viscus.

This type and the first named are efferent in function.

The third type of white fibres has its origin in a cell body
located in the ganglion of the posterior nerve root, from
which one process extends centrally to arborize around other
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cells in the cord, while another leaving by way of the posterior

NERVE root peripherally passes into the common trunk and

thence over the same course pursued by the second of the above

SYMPATHETIC
GANGLION

.^^^^^^'^
A^^

^r.<^'

PLEXUS

Fig. 13.—Diagram of distribution of fibres of white ramus, showing types 1, 2

and 3.

types to end without a further interposed neuron in connection

with the viscus to which it is distributed. This type consti-

tutes the visceral sensory or afferent system of the sympa-

thetic.

In the GREY RAMUS are fibres which pursue various courses.

With few if any exceptions these grey fibres arise from the cell

bodies composing the sympathetic ganglia. One type thus

arising passes outward into the grey ramus but leaves it before

the junction with the spinal nerve proper is made, to join the
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RECURRENT BRANCH OF THE SPINAL NERVE, which ariseS frOHl

the common trunk, and passes with the. fibres of that branch

TO SPINAL

AREAS

ANTETRIOR FRinARY
DIVISION

Fig. 14. -Diagram of distribution of grey sympathetic fibres, showing types
1 to 6 inclusive.

through the intervertebral foramen, giving off numerous fibrils

WHICH PIERCE AND SUPPLY THE LIGAMENTS, MUSCLES, VERTE-

BB,M, AND VARIOUS OF THE STRUCTURES IN THE CIRCUMFEREN-

TIAL PART OF THE SPINAL CANAL, AND ULTIMATELY REACH THE

COVERINGS OF THE CORD.

A second type of grey fibre passes through the grey ramus to

the anterior division whence it passes peripherally to be dis-

tributed with the anterior branch of the spinal nerve, furnish-

ing impulses of a vasomotor, pilo-motor, and secretory char-

acter to the structures in the body walls.

A third type passes into the common trunk and thence to

the POSTERIOR DIVISION of the spinal nerve to be distributed to

structures among the superficial tissues of the spinal region.

15
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A fourth type passing to the common trunk enters the sheath

OF THE POSTERIOR NERVE ROOT AND DISTRIBUTES ITS FILAMENTS

TO THE INTERVERTEBRAL STRUCTURES AND THE STRUCTURES IN

THE SPINAL CANAL AS FAR AS AND INCLUDING THE DURA MATER
AND PROBABLY REACHING THE DEEPER COVERINGS. No similar

arrangement has been noted definitely with reference to the

anterior nerve root.

A fifth type of grey fibre, though not of the ramus, passes

by a connecting cord between adjacent ganglia and thus serves

to connect two or more of the ganglia of the sympathetic cord.

The last type of grey fibre passes from the ganglion by way
of the RAMUS EFFERENTEs to terminate possibly in a vagrant

ganglion but usually directly in the viscus supplied from the

plexus.

With regard to the functions of these various fibres both

white and grey, some difference of opinion exists, but enough

is known to indicate the following general facts. Motor fibres

distributed to various structures are known, such as vasomotor,

both constrictor and dilator, the former largely limited in their

exit from the cord to the interval between the first thoracic and

second lumbar, viscero-motors and viscero-inhibitors pass-

ing to supply the involuntary muscle tissue of the viscera, the

CARDIAC ACCELERATORS from the Upper thoracic region being

a special type of the viscero-motor: pupillo-constrictors (?)

and dilators which, distributed to the muscle tissue of the iris,

produce effects similar to the other of the motor nerves. In addi-

tion to the motor function the sympathetic also distributes se-

cretory fibres to the sweat glands and less demonstrably to vari-

ous other glandular structures. Afferent impulses are carried

by those white fibres which have their cell bodies in the root

ganglion. It is a fair assumption that afferent fibres pass

from the viscera to end in the sympathetic ganglion, but experi-

mental evidence on this point is not entirely satisfactory.

Regarding the possibilities of disorder from lesion of the

spine affecting the sympathetic, much may be said indicating

the reasonableness of the osteopathic explanation of disease.
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It was suggested that the ganglia may be subject to pressure

and hence disturbance of function result, but owing to the fact

that the ganglion is protected by rather dense fibrous tissue, such

a condition is less likely than disturbance of the rami commu-
nicantes which are less thoroughly protected. Personally, the

author is inclined to the opinion that the more common and
MORE SERIOUS OF THE DISORDERS RESULT FROM THE IRRITA-

TION TO THE DELICATE NERVE TERMINALS DISTRIBUTED TO THE
LIGAMENTS AND OTHER VERTEBRAL AND INTERVERTEBRAL STRUC-

TURES AS THEY ARE GIVEN OFF FROM THE RECURRENT SPINAL

NERVE AND THE FILAMENTS WHICH PASS FROM THE SHEATH OF

THE POSTERIOR NERVE ROOTS. Only a slight lesion sufficient

simply to put upon these filaments a slight increase of ten-

sion would be necessary to

produce far-reaching re-

sults. For undoubtedly

these filaments passing to

and through the ligaments

and other connecting tis-

sues and vascular struc-

tures, and through some

of the muscular slips,

could quite easily be thus

irritated. Note further that

these filaments doubtless

govern in considerable

part the nutrition to the

CELLS IN THE SPINAL CORD,

producing in this way ef-

fects similar in nature to those suggested in discussing the effects

of the lesion upon the intervertebral vascular system. Quain
makes the definite statement that the pia mater of the
CORD IS SUPPLIED BY FILAMENTS FROM THE GREY RAMI. SinCe

this is the sheath that governs in large part the vascular condi-

tion of the cord, lesion to these fibres will certainly be productive

of disorder.

Fig. 15.—Diagram shoAving distribution of
grey fibres from (1) posterior nerve root,
and (2) recurrent spinal nerve to spinal
column.
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The Vasomotor System.

In order to understand certain further effects relative to

the influence of lesion on the sympathetic and related systems,

a brief recapitulation of the vasomotor mechanism is necessary.

By the term vasomotor is meant simply a nerve mechanism which

governs the caliber of the vascular system by increasing or de-

creasing the tone of the muscle tissue in the vessel wall. The
mechanism is probably universal in the vascular system, though

barely demonstrable in the lymphatic vessels and less com-

pletely shown in the vein than in the artery. So far as evi-

dence to the contrary is concerned the capillary system is des-

titute of any immediate nerve control. The arterial side of the

circulation is more or less completely under such control and in

large part the control of the arterioles comprehends the control

of the vascular system. It is in this part of the vascular sys-

tem that there is found the greatest relative amount of muscle

tissue and hence the greatest abundance of nerve distribution.

Two classes of vasomotor nerves are represented, the con-

strictor which increases the tonic condition, and the dilator

which decreases that condition, corresponding to the influence

exercised over the heart muscle by the vagus. In large part

the same nerve trunk contains both kinds of nerve fibres. In

a few known cases they are distinct. In general the constric-

tor nerves are limited to the white rami which are given off

from the spinal nerves from the second thoracic to the second

lumbar inclusive, while the dilators are contained in abundance

in several of the cranial and spinal nerves.

The vasomotor mechanism is essentially a reflex arrange-

ment in which only the efferent pathway contains the vaso-

motor NERVES, any sensory nerve coming into relation with the

cell bodies of the efferent nerves acting as the afferent pathway.

Whether there are special afferent nerves associated with the

vasomotor mechanism is not definitely known except in the one

case of the depressor nerve of the heart. Sensory nerves dis-
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tributed to the wall of the artery itself may carry a special affer-

ent impulse for motor response. The condition of the blood

«AMI EFFERENTES

Fig. 16.—Reflex concerned in securing to viscus a modification of blood supply

with reference to the quantity or quality may be a factor in the

possible automatic action of certain of the vasomotor centers.

The third necessary part in the reflex arc is the center, and there

are numerous such associated with the constrictor and dilator

pathways. The general vasomotor center, bilateral in arrange-

ment, is known to exist in the medulla; secondary centers are

found in the cord, indefinite in number and influence but un-

doubtedly acting in a segmental capacity; some authors mention

further secondary centers located in the ganglia of the sympa-

thetic, but the evidence for this proposition is inconclusive, al-

though it would seem a fairly safe assumption.
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With respect to the action of the two forms a few differ-

ences have been noted; the constrictor responds more quickly

to a stimulus, though the effect is less prolonged than is the case

with the dilator; the constrictor is also more easily exhausted

and degenerates more quickly after section; the constrictor in-

fluence is a CONTINUOUS one while the dilator is an intermittent

one and serves as an emergency apparatus. Each organ of the

body is supplied with a local mechanism, the so called vasomotor

centers being represented by spinal and other areas, as follows:

1. All parts of the head including the brain, the cervical

and upper thoracic regions.

2. Lungs, from the second to the seventh thoracic.

3. Heart, the pneumogastric nerve and the upper thoracic.

4. Stomach and intestines, fifth thoracic to the second lum-

bar.

5. Liver and spleen, the lower thoracic.

6. Kidney, lower thoracic and upper lumbar.

7. Bladder and generative organs, the lower thoracic, lum-

bar, and sacral regions.

8. Limbs, lower cervical to upper thoracic, and lower tho-

racic to upper lumbar.

The several regions represent those parts of the grey matter

of the spinal cord and sympathetic ganglia which seem to act as

definite centers for controlling the local supply, and osteopathic

experience bears out the physiological experimentation in thus

assigning these various regions.

Spinal Lesions Affecting Vasomotors.

It is a striking fact, when once attention is called to it, that

in the vast majority of disease conditions there will be found

either a condition of inflammation or evidence of a previous in-

flammatory disorder. Thus an ordinary cold in the head, or a

bronchitis, or a bronchial pneumonia is but an inflammation

partially dependent upon stagnant blood; gastritis, peritonitis,

and catarrhal jaundice represent similar mucous inflammations;

Bright's disease is an inflammation of the kidneys, in many cases
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following congestion, while many paralyses and valvular heart

troubles represent conditions resulting from inflammation. Os-

teopaths are firmly of the opinion that in an indefinite though

undoubtedly large number of cases a part if not the whole of the

cause is to be found in a disorder of the local vasomotor mech-

anism. Stagnant blood is always a predisposing if not an im-

mediate and exciting factor in the production of disease. Fur-

ther, every organ and tissue requires for its normal functioning

a definite amount of blood and a sufficiently rapid drainage.

Under circumstances of perfect health the amount of blood in a

part is regulated with the most exact nicety. When because of

increased labor, an organ—for instance the stomach—requires

an additional amount of blood, a stimulus such as the presence

of food materials mechanically acting upon the gastric mucous

lining, is applied to the nerve terminals distributed there. As

a result, an impulse is transmitted along the visceral afferent

sympathetic to the ganglion or segment of the spinal cord which

represents the local vasomotor center. This center is influ-

enced in such a way as to send out efferent impulses over the

vaso-dilator nerves that pass by way of the sympathetic system

back to the arterioles associated with the gastric mucosa.

Through the influence of these nerves the muscle tissue in the

walls of the arterioles lessens in its tone and permits the general

blood pressure to force an excess of blood into the yielding ves-

sels. Or THIS OTHER POSSIBILITY presents itself. The afferent

impulses coming into relation with the cell bodies giving off con-

strictor influences, lessen the normal chemical and vital activ-

ities in the cell protoplasm with a consequent lessening of the in-

tensity or rapidity of impulses that continuously pass over the

constrictor nerves distributed to the muscle. The effect will

be the same as in the other case, i. e., a dilatation due to loss of

tone and general blood pressure. i But in case an irritant were

acting upon some part of this mechanism such as to disturb the

equilibrium of the impulses associated with the organ, an irregu-

larity in the blood supply would result and hence a disturbance

of function. Such an irritation could easily result from a spinal

1. See Fig. 16.
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lesion of any of the types mentioned in a previous section. In

this case the assumption is made that the lesion affects the out-

going nerve and this causes the circulatory disturbance. But

it is an equally plausible one that the lesion should affect the

fibres of an afferent nature as they pass from the ganglion through

the devious pathway back to the spinal cord, there influencing

in times out of season those cells which in season dispense a proper

quality and quantity of impulses. But another explanation

suggests itself. The spinal cord has its vascular system and its

vasomotor control and doubtless each segment has to a greater

OR less extent its own local arrangement. Those fibres

which control the caliber of the vessels of the spinal cord pass in

part by way of the routes suggested in discussing the distribu-

tion of the grey rami. It was further emphasized that those

filaments that pass back into the canal are, of all parts of the

sympathetic system, the most subject to lesion. Hence when a

lesion occurs these fibres above all others will be the ones to suffer,

which means a condition in the spinal cord analagous to that

referred to in connection with the stomach. That is, a condition

either of ischsemia or hypersemia of the cord may result, in

either case producing a disturbance in the outgoing impulses

from all parts of the segment. Note that theoretically there are

two possible explanations of both the hypersemic and ischsemic

conditions resulting from vasomotor disturbance. Hyperaemia

will result from either a stimulation of the vaso-dilators or an
inhibition of the vaso-constrictors, while ischsemia will result

from either a stimulation of the constrictors, or, provided we ac-

cept the doubtful assumption that the dilator is continuously

active, the inhibition of the dilators. Where both fibres to the

same part are acted upon equally the immediate result may not

be apparent, for the one will tend to counteract the other. But
in a comparatively short time when both elements become ex-

hausted, dilatation will result, and the effect in the long run

WILL ALWAYS BE AN INHIBITION OF THE TONE OF THE VESSEL.

Hence we should expect to find in most diseases dependent upon
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irritation to the vasomotor mechanism, a congested condition,

and such indeed is the observed fact.

In case of a lesion thus present and producing manifest

disorder, it must not be assumed that the effect is a simple one.

For, because of the strain in the production of the lesion and

because of the interference with the mechanism controlling the

Fig. 17.—Reflex for disorder of viscus from contracted spinal muscles.

nutritive conditions of the entire local spinal structures, there

will be pressure exerted in all directions through the congestion

and infiltration of the structures, thus making possible count-

less varieties of local and remote effects.

But it is not necessary to assume that the sympathetic sys-

tem or the vasomotor mechanism itself must be subjected to
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pressure from the lesion. For, in connection with the segment

of the cord are myriads of spinal afferent pathways from

the deep and superficial, near and remote structures, which are

continuously pouring in their streams of impulses from the pe-

riphery. An irritating force acting upon these efferent fibres

will cause an excess in the metabolism of the segment involved.

From this conception may be seen the explanation of conges-

tive and catarrhal conditions of the various viscera dependent

on muscle contracture. Owing to the wide distribution of affer-

ent spinal nerves in and

among the fibres of the

muscle, a contractured condi-

tion of that tissue will pro-

duce an increase in the

shower of impulses transmit-

ted to the spinal segment.

Hence from exposure or

other cause, if the upper

thoracic spinal and chest
muscles contract, a congested

condition of the lung struc-

tures will result and the way
be opened for bronchitis or

pneumonia; if the lower

thoracic or lumbar structures

be tightened, congested or

catarrhal conditions of the

intestinal mucosa occur

and a diarrhcea results; or a

thickening of the suboccip-

ital tissues will produce con-

gestion of the nasal and
orbital regions and a cold in

the head with conjunctivitis follows. This will be dependent on

a more or less general physiological law that has been referred

to, i. e., the activity of a given collection of nerve cells depends

Fig. 18.—The activity of segment S
and hence of its efferent fibres will de-

pend on the number and nature of im-
pulses passing to S over afferent fibres

A, B, C, D, and E.
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upon the total number of impulses that pass to it from all

sources. This does not necessarily mean that the greater the

number of such impulses passing to the center the greater will

be the activity of the part in sending out impulses; for it is

known that one of the functions of the higher parts of the nervous

system is that of inhibiting ac-

tions that would otherwise take

place. This function of inhibition

is pre-eminently a power of the

cortex, but some evidence in-

dicates that the spinal cord

may exercise it under certain

circumstances. The law may
be further modified by the un-

known factor of a vital di-

recting force; but in general

the action of the center
will vary with the number and

intensity of stimuli reaching it

from the periphery or other

parts external to it.

In connection with the

Fig. 19.—Diagram Ulustrating,Pflu- above it is advisable to

ger's laws of the reflex. Stimulus ap- further emphasize the fact of
plied at A wiU produce response in ,. .. » . , i

•
i

•

consecutive order in fibres 1,2, 3, and radiation of impulses which is

4, depending on a graduated applica- a phenomenon of all aggrega-

tions of nerve tissue. Nor-

mally the effect of an incoming impulse will be associated mostly

with the segment that receives it. For instance, the phenomena

of Pfluger's laws of unilateral and symmetrical response show

that a slight stimulus will affect only the limb to which the stim-

ulus was applied. Increase the intensity or duration and the

corresponding limb will respond. Still further intensify the stim-

ulus and there is produced a radiation up and down in the ad-

jacent segments, showing an overflow of impulses from the seg-

ment which receives, into those nearest at hand. The phenom-

enon is also noticed in connection with the immersion of one
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hand in hot water; in this case both hmbs respond by vasomotor

changes. Nancrede emphasizes this idea in the following words:

"With a vasomotor apparatus as described, irritation of a sen-

sory nerve of sufficient intensity to reach the nerve center should

be capable of propagation to other centers, exciting their action

so that the circulation of a more or less distant part shall be

modified. "1 Considering these various facts it is not at all

difficult to believe that a stimulus in the nature of a continued

contracture of a spinal muscle may result in sufficient local change

of spinal cord metabolism to affect the cell bodies whose axis

cylinder processes pass through the sympathetic system to be

distributed to end organs in the various viscera. Or on the

other hand it is no more difficult to conceive of a sufficient num-
ber of visceral sensations—pain, for instance—passing to the cord

segment, to there cause an overflow into the cell bodies whose

processes pass to the spinal muscles. In this latter case a sec-

ondary MUSCLE CONTRACTURE would be the result.

Another suggested explanation of the effect of contractured

spinal muscles upon the various viscera, has reference to the

anatomical relations between the blood supply to the cord and

that to the muscles. Taking a typical region, the thoracic, it

will be noticed that the same branch of the intercostal artery

supplies both the spinal cord and the spinal muscles and other

superficial tissues. The contracture of those spinal tissues acts

in a mechanical way to obstruct the blood flow to and from the

superficial spinal region with a consequent forcing of an excess

of blood into those branches most closely related, i. e., the branches

to the spinal cord. As a result there will be a disturbed cord

metabolism from the hypersemic condition produced; and the

same numerous immediate and remote effects referred to above

will be produced. This explanation, usually referred to as

Hart's theory, is not entirely satisfactory, but nevertheless is of

value as helping to explain all disorders due to a collateral hy-

persemia. While it is possible that those branches nearest to

the ones obstructed will be first involved in an overfilled con-

1. Nancrede: Principles of Surgery, p. 23.
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dition, it cannot long persist except an impairment of the

LOCAL VASOMOTOR MECHANISM BE PRODUCED. Foi the blood

stream throughout the entire system being an open one, the en-

tire system will expand to accommodate the blood shut out

from the sviperficial spinal area, owing to the pressure of fluids

being propagated equally in all directions. If there is a less re-

sistance associated with the branches to the cord, then there

Fig. 20.—Illustrating Hart's theory. Contracture of spinal muscle A results

in hypersemia of spinal cord B.

will be a tendency for dilatation in these. And this condition

is likely soon to result owing to the usually complex nature of

the spinal lesion. But this will manifestly involve the integrity

of the LOCAL NERVE APPARATUS, and hence it is necessary to con-

sider that involvement as an essential in the production of a dis-

order of any permanency. The fact that a blockage of any

part of the vascular system, thereby producing a hypersemic or

ischsemic condition in the part, will secondarily produce the

opposite condition in some other part, is worthy of attention,
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whether it be in relation to the spinal cord or other structure.

Owing to the approximate constancy in amount of the total

fluids of the body a hyperemia in one part means an ischsemia

in another, whether due to direct pressure on the vessel or to

vasomotor disorder.

Other Effects.

What has been said with reference to the effect of the le-

sion upon the vasomotor mechanism will be true in large part

with reference to the other functions of the sympathetic fibers.

In the upper thoracic region the lesion may affect the pupillo-

constrictor (?) AND DILATOR fibres which pass to the muscle

tissue of the iris, with a resulting condition of dilated or narrowed

pupil. In the same region arise the fibres which carry acceler-

ator impulses to the heart muscle. Hence the lesion may pro-

duce overactivity or lessened activity of the cardiac muscle. In

the middle thoracic the viscero-motors to the upper intestine

may be excited and a condition of muscular cramp or increased

peristalsis may result; or on the other hand the viscero-inhib-

iTORS may be disturbed and a disorganization of intestinal mo-

tion follow. Throughout all parts of the spine lesions may in-

terfere with the pilo-motor fibres that are given off, and hence

disturbance of the functioning of the hair and of the sebaceous

glands will occur. The secretory fibres that pass to the sweat

glands in all parts of the body may be irritated by the lesion,

and changed secretion with various associated effects be the

consequence, while similar fibres which pass to the visceral

glandular organs may be equally disordered with a resulting dis-

turbance of external or internal secretion, which may have the

most profound effects upon both local and generalbody metab-

olism.

Secondary Muscle Contracture.

It has been pointed out that with the bony or other deeper

lesion there will usually be a muscle contracture which may be

primary or secondary. By reference to the sympathetic sys-
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tern the7student is prepared to understand how a secondary

MUSCLE CONTRACTURE may be produced from a diseased vis-

cus. For a specific case may be taken the condition of gas-

tritis. In such a condition there will be irritation to the mu-
cous lining of the stomach which affects the terminals of the

sensory nerves distributed therein. As a result an afferent im-

pulse passes by way of the sympathetic afferent nerves around

to the posterior nerve root and thence into the spinal cord. Here

it will influence various of the cell bodies with which it comes

into relation. Among these are the cells in the anterior horn of

the grey matter whose axis cylinder processes pass out by the

anterior nerve root and over the posterior primaryjdivision of

the spinal nerve to the muscles of the thoracic portion of the

spine. These fibres carry first, motor impulses to the muscle

fibres, and hence the increase in the impulse may be sufficient

to cause a simple muscle contraction which if long continued

will develop into a typical contracture. But secondly, the cell

body irritated may give rise to impulses which are transmitted

by way of the sympathetic fibres to the posterior primary divi-

sion and end in connection with the muscle tissue in the walls

of the muscle vessels. These influences may be either constric-

tor or dilator in character and in either case a disturbance of

the muscle nutrition will result which may lead to contracture.

Ultimately whether constrictor or dilator is affected the vas-

cular condition will be one of stagnation.

But it would seem unnecessary to assume that the impulse

along the sympathetic afferent fibre should pass to the spinal

cord at all. As before indicated, while there is little evidence,

there is much reason to assume that some of the afferent fibres

from the viscus end in connection with the cell bodies in the

ganglia of the sympathetic. It is known that here are cells

whose processes pass to the posterior primary division of the

spinal nerve. It is entirely reasonable to assume that the affer-

ent impulse ending in the ganglion initiates changes in the cell

bodies by a process of radiation of impulses which is universal

in all grey matter, sufficient to affect those cells which convey
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vasomotor or other impulses to the muscle tissue of the spinal

area, resulting in a contracture effect. Altogether the facts

of anatomical nerve distribution and the laws of nerve action

SPINAL muscle:

VASO t'
MOTORH

Fig. 21.—Reflexes for spinal muscle contracture secondary to disordered
viscus.

make it quite reasonable that a contracture may be produced.

The fact of the secondary contracture will hardly be denied

though the explanations may be at fault.
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CHAPTER XI.

CERVICAL LESIONS—DIAGNOSIS AND TREATMENT.

Superficial Structures.

The points emphasized in a previous chapter regarding the

necessity for observing the part under different functional con-

ditions hold especially in case of the neck. The manner in which

the head is held while the patient is in an erect position, is in

numerous cases suggestive of cervical disorder. The lateral

INCLINATION of the head suggests a lesion of some form, usually

contracture, on the side toward which the head is inclined. Tor-

ticollis is a typical example of the extreme type. The careful-

ness with which the head is carried suggests an inflammatory

disorder of the deep tissues such as caries, a severe headache,

or other condition in which the jarring of the body is associated

with increased pain. The general contour of the lines of the

neck with reference to the presence of regions of fulness or de-

pression should be noted. In many cases a distinct difference

will be detected in the prominence of two corresponding parts

of the neck, which is suggestive of disorder. Note however that

it is not proof of such disorder. It often occurs that the side most

used will show greater muscular and general tissue development

than does the other. Hence the necessity for inquiring as to

the relative use of the two sides, the occupation, or the exer-

cise habits of the individual. It is well to speak in this connec-

tion of the necessity for careful comparison of sides where sym-

metrical structures present themselves, for it is common experi-

ence that a part may vary from the type pictured as normal in

the mind of the physician, and still be normal so far as the one

undergoing examination is concerned.

With the patient in the liorizontal position, additional facts

may be brought out owing to the greater relaxation that is se-

16
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cured simply by the assumption of this position. With the or-

dinary patient undergoing his first examination there will be

considerable anxiety or nervousness which of itself, through

influencing various nerve connections, would tend to obscure

the usual condition. In this position there will be less re-

straint on the part of the patient, and by engaging him in con-

versation or otherwise getting his mind employed, the muscle

tissues will still further undergo a spontaneous relaxation.

With the patient in these different positions the following

should be carefully examined; muscle groups including the lat-

teral, posterior, and anterior; ligamentous structures which com-

prise the deep vertebral connecting tigsue and the ligamentum

nuchse; the cervical vertebrae, inferior maxillary, and hyoid bones;

the laryngeal and tracheal cartilages; the tonsils, thyroid and

lymphatic glands; and those vascular and nervous structures

that can be more or less directly reached.

Notice the situation and the condition of the sternomas-

toid muscle. Owing to its prominence it serves as a definite

LANDMARK for locating other structures and assists in over-

coming certain lesion conditions. The muscle can be made

prominent by rotating the head to the side opposite the muscle

examined and can be put upon the stretch by bending the head

to the opposite side and rotating it toward the same side. This

latter movement will assist in elevating the anterior end of the

clavicle, sternum, and upper ribs. Occasionalh^ the muscle

will be found contracted or otherwise in a disordered condi-

tion. By attention to the region of its nerve supply together

with some direct work upon the muscle itself the condition can

usually be overcome. Of the structures which lie in close re-

lation to the muscle, several are important: the carotid artery,

the internal jugular vein, and the vagus nerve in their common
sheath of connective tissue pass through the cervical region be-

hind the anterior margin of the muscle; the cervical portion of

the sympathetic cord lies underneath the common sheath men-

tioned above; cervical nerves including the phrenic and the

brachial plexus, will be found behind the lower half of the mus-
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cle in close association with the scaleni; the superficial and deep

cervical lymphatics also he in close relation to this muscle, and

in many cases of inflammatory disorders of the upper respira-

tory and digestive tracts, the glands will be found enlarged and

tender, in which case they should be avoided as much as is pos-

sible in examining and manipulating the associated structures.

These various organs may be more or less irritated by disordered

conditions of the muscle.

The scaleni muscles are of considerably greater importance

to the osteopath than is the sternomastoid, in so far as their

own abnormal conditions and the production of abnormal con-

ditions of other parts are concerned. Notice the attachments

and situation of these muscles. Ignoring the posticus, occa-

sionally absent and seldom important, these muscles are con-

cerned with changing the position of the cervical vertebrae and

the first rib. The normal condition of the scaleni muscles

seems to be one of greater density and tension than that of the

average muscle at rest, and the student should become familiar

with the normal sensation in their palpation. Note the further

fact that they lie in close relation to the irregular and roughened

transverse processes, so that any pressure or other direct man-

ipulation upon them should be done with caution, or an irri-

tation and hence additional contracture will result. These mus-

cles may easily be detected by palpation posterior to the lower

half of the sternomastoid muscle, and following along and in front

of the row of transverse processes. In a c'ontractured condi-

tion one or both of two effects will occur, a distortion of the

cervical vertebrae or a subluxation upward of the first rib.

In most cases it will be the latter, and a tightened and tender

basal portion of the neck will be complained of by the patient.

The contracture of the scaleni will be dependent on irrita-

tion TO the cervical branches which supply them, and hence

adjusting the deeper lesions will be the fundamental treatment.

Aid may be given by direct treatment to the muscles in the vari-

ous ways suggested for overcoming contractured muscles. A
common method is a serial one of stretching, approximation



236 PRINCIPLES OF OSTEOPATHY.

of origin and insertion, and direct pressure. One hand flexes

the head to the opposite side enough to sHghtly tense the muscles,

then as the head is rotated back, pressure is made by the other

hand directly upon the muscle; but the pressure must be care-

fully APPLIED or the treatment will avail nothing. These

muscles may be used for purposes of adjusting the ribs and

vertebrae and will be spoken of in that connection under the ap-

propriate subject. Structures in close relation to the scaleni

muscles and subject to lesion therefrom, are branches of the cer-

vical plexus, phrenic nerve, brachial plexus, and arterial and

venous channels, together with a few of those mentioned in con-

nection with the sternomastoid. The brachial plexus is of

special import because of its close relation to the scaleni. Fibres

composing the plexus arise from between the anticus and medius

and form upon the lower part of those muscles, passing there-

from over the first rib to reach the axilla.

The posterior muscles are of much value in diagnosis and

are interesting in their association with many diseases of the cer-

vical and cephalic structures. Attention is called to the fact

that in numerous instances there will be a quite appreciable

difference in temperature between the posterior and other

groups of cervical muscles, the condition of the former usually

being one of a lower temperature than that of the latter. Es-

pecially is the suboccipital region worthy of notice. Perhaps

no other region of the body is so often found in a state of con-

tracture or so often made use of in manipulation. The depres-

sion in the mid-line next the occiput caused by. a partial division

of the ligamentum nuchse, and less abrupt ones on either side of

the upper attachment of that structure are to be noticed. Pres-

sure in these regions will often cause a sensation of pain or

fulness in different parts of the head. Headaches, general

vasomotor disturbances, feverishness, and the like, are often

caused and cured in this region. In nearly all cases of head-

ache some relief may be given by a strong but careful relaxing

pressure applied by bending the head back against the fingers

pressed deeply into the tissues at this point. Owing to the close
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relation of the centers in the medulla to this part of the spinal

cord, various effects, near and remote, may be gotten by a re-

laxive and adjustive application. The ligamentum nuch^
is a structure associated with this region which is of interest to

the osteopath. Its attachments are suggestive: above to the

occiput, below to every spinous process from the seventh

cervical to the sacrum. For it is practically continuous with

the supraspinous ligaments in the other parts of the spine. In

many cases the ligament itself,

seems to be in a contracted state,

and the patient will complain of a

drawing sensation in that area-

Often the simple process of flexing

the head forward on the chest will

produce a temporary if not perma-

nent relief. It is of further value

as a factor in diagnosis. The

tensing of the ligament as above

suggested will put on tension all of

the ligamentous slips between adja-

cent spinous processes throughout

the spine. Owing to the usual ob-

lique direction of the spinous pro-

cess a considerable leverage will be

J secured. If lesion exists in any

part and if soreness is present the

il location will often be indicated by

definite pain when the flexion is

I produced. In some cases where

other methods fail to show tender-

ness this is quite effective. As a

,^T! means of securing adjustment of

Fig. 12.—Flexion of head in di- parts the ligament is valuable,

rection indicated by arrow B g , ^j^g p^^^^ upward parts may be
will produce movement of end

, , j -i .

of spinous process in direction separated and moved somewnat
indicated by arrow A. laterally, and if pressure with the

free hand be employed upon the spinous process movement of

any vertebra may be effected.
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The hyoid bone is a structure that should be carefully noticed.

Having no articulation with other osseous tissues, and being

suspended between ligamentous and muscular structures, its

relative position is indicative of the condition of the latter. Usu-

ally there will be little difficulty in locating it, but in occasional

cases where there is an excess of other cervical tissue or a dense-

ness of surrounding structures, some difficulty may be encounter-

ed by the inexperienced in detecting its position. Note that it

is the first dense structure lying above the prominence of the

thyroid cartilage, the latter always being sufficiently prominent

to be easily detected. By placing the hand over the tissues on

one side and pressing to the other, the greater cornu of the

opposite side will be detected through the tissues. Then by
maintaining contact with this and exerting pressure back again,

the other will be felt. Note the readiness with which it yields

to pressure between the fingers. If it resists, ossification is well

developed; otherwise, as in all younger individuals, it is quite

yielding and indicates its cartilaginous composition. The cor-

nua can usually be traced back to their continuation with the

ligamentous structures which suspend the bone. Note these

deep tissues to determine their contracture and tenderness.

Compare the two cornua in regard to their respective levels.

When one side is higher than the other it usually means a con-

tracture of the supra-hyoid muscles on the same side, less often

a contracture of the infra-hyoid muscles on the opposite side.

The feeling of the tissues themselves together with the sensory

condition manifested, will render the difficulty of diagnosis less

serious.

The discussion of the hyoid leads logically to the consider-

ation of the other throat structures. These are, taken as

a whole, and separately, of the greatest importance. In most

cases of throat or nasal difficulty as well as disorders of other

parts in that region, these muscles are found in a condition of

tenderness and contracture. Pain can easily be produced by

deep pressure upward and inward, in a normal condition, but

will be quite marked where abnormality exists. In many cases
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of CATARRH this region may be the only one presenting sensory

disturbance. In their close relation lo the cervical vessels and

nerves, contracture of these tissues can very easily affect por-

tions of the body above and below. The direct relaxation of

the parts may be most readily effected by placing the patient in

the supine position, and stancUng at the side, reaching over and

with the flat of the hand and fingers exerting deep but gradual

and careful pressure, at the same time rolling the head to the

opposite side or lifting it up and flexing it directly over and upon

the manipulating hand. This latter movement noticeably in-

creases the approximation of origin and insertion and allows

deeper pressure with less irritation. In many cases this treat-

ment is little more than a temporary expedient, and hence it

will be necessary to look for the deeper lesions which can usually

be found associated with disturbance of the upper cervical ver-

tebrae, the removal of this last named being the logical meth-

od for permanent cure.

The tonsils will be noticed if they are in an inflamed or en-

larged condition. Normally they are not subject to palpation

externally, but on considerable enlargement will be felt, to-

gether with the infiltrated tissues—which is a usual accompani-

ment—by pressing deeply upward underneath the angle of the

inferior maxillary bone toward the faucial region. Internally,

whether in a normal or other condition, they will be seen on either

side of the isthmus of the fauces. The tonsil is a lymphoid

structure and should not be directly treated except with extreme

care.

The cartilages associated with the respiratory tract should

be examined. The prominence known as Adam's apple (pomum

Adami) usually more marked in the male, is the most noticeable

part of the thyroid cartilage, and is valuable as a landmark

for locating the hyoid above and the thyroid gland below. Note

should be taken of the yielding or resisting nature of the carti-

lage, the latter suggesting an ossification which is comparatively

common among elderly individuals and more common than a

similar condition of the other cartilages. Movement of the thy-
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roid against the cricoid immediately below it, produced by lat-

teral to-and-fro pressure, will usually show a form of crepitus.

No particular significance is to be attached to the condition but

the patient will often assume that something is wrong on dis-

covering the peculiarity. In palpation over these structures

a tendency to produce coughing may be noticed. This is sug-

gestive of a hyper-irritable state of the vagus or of the laryngeal

branches which supply the structures.

Underneath the laryngeal cartilages in the median line and

on either side is felt the thyroid gland, more developed in the

female adult. The isthmus which connects the two lateral lobes

is a half inch in width and crosses the median line in front of the

second or third tracheal ring of cartilage. The lateral lobes

extend above and below this level to a variable distance. In

many individuals the gland will be rather indistinct on inspec-

tion or palpation but in others it will be quite prominent. An
enlarged condition is spoken of as goitre, and is a disorder quite

commonly met with. Owing to the friable nature of its par-

enchyma any rough handling either of the normal or of the ab-

normal organ is to be condemned, though careful pressure is not

dangerous. The usual lesions associated with the disease are

found in the upper chest and lower cervical regions.

The various vascular and nervous structures have been

mentioned in discussing the muscles. The external jugular

vein with the associated superficial lymphatic vessels and glands

crosses the sternomastoid in a vertical direction. This and

the other vessels referred to, often give valuable hints with refer-

ence to the condition of the heart action. The inferior thy-

roid vessels may be noticed in some cases where a supra-tho-

racic crowding is interfering with their function. The phrenic

NERVE passes down over the scaleni muscles from its mid-cervi-

cal formation, into the region of the chest. Cervical lesions

often irritate its roots and obstinate hiccough results. The

nerve can be more or less directly reached by pressure down-

ward and inward in the angle formed by the junction of the sterno-

mastoid with the anterior end of the clavicle, or occasionally
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pressure downward and outward in the depression above the

sternum. The gangliated cord may be reached indirectly

by pressure appHed to the front of the transverse processes of

the vertebrae. The wisdom of such pressure is decidedly open

to question since more harm than good will usually result.

The Cervical Vertebra.

The cervical vertebrse are peculiar from several standpoints.

Their greater mobility which renders them more susceptible to

luxation, the variety in the formation of the several bones,

and their closer relation to the important medullary centers,

make a detailed discussion imperative for a clear understand-

ing of the numerous disorders that may arise from a cervical

lesion and for a proper appreciation of the effects secured by ad-

justment of the cervical tissues.

In making an examination of the vertebrse it is often neces-

sary to produce as complete a relaxation as is possible, and

hence after noting the various peculiarities that may be pre-

sented while the head is held erect, the patient should assume

the horizontal posture. Then by a series of quiet rollings of the

head from side to side, together with pressure and other methods
for temporary relaxation, the patient will be in a proper condi-

tion for minute examination of the deeper structures. The flat

OF the hand should be laid carefully upon the antero-lateral

and postero-lateral aspects and while rolling the head to the

side pressure is exerted in a direction opposite to the movement
of the head. Or standing at the head of the patient and clasp-

ing the postero-lateral structures on each side, the neck may be

quietly manipulated sufficiently to temporarily relax. In some
cases where there is an inflammatory or markedly congested condi-

tion of the neck and throat muscles it may be painful to apply

much direct pressure to the parts. In such case the author has

found the following method satisfactory, especially in cases

associated with much lymphatic enlargement and inflammation.

Standing at the head of the patient grasp the chin with one hand,

the occiput with the other, then keeping the axis of the head par-
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allel to the axis of the body, rotate the head through a complete

circle and reverse. A few rotations thus applied slowly will

open up the deeper structures and produce conditions that will

quite appreciably lessen the tension and sensitiveness so that

further examination becomes possible.

Having gotten the superficial tissues relaxed, several impor-

tant points are noticed with reference to the nature and rela-

tions of the cervical vertebrae. Note that in the erect position

there will be a distinct anterior convexity, so much so that the

spines of the third, fourth, and fifth will be only with difficulty

made out. The considerable mobility of this part of the spine

in comparison with other regions will be another striking fact,

and any rigidity not dependent upon a voluntary though un-

conscious contraction of the cervical muscles suggests a thick-

ened ligamentous condition. Rolling the head from side to

side, showing a difference in the comparative amount of rota-

tion, is a method of value to determine the lesion. The flexion

of the head strongly forward on the chest should not be asso-

ciated with much discomfort in the average individual. If the

latter be produced lesion is indicated. This same method should

throw the vertebrae sufficiently posterior, to enable one to detect

the spines with the exception of that of the atlas. In most cases

the spinous, the transverse, and the articular processes of the

vertebrae can be made out without great difficulty. It is usually

stated that the rudimentary spine of the first cervical cannot be

detected. Yet if sufficient care be taken with reference to a

preliminary relaxation, that process can be detected in not

a few cases. By gradually insinuating the finger in the depres-

sion between the occiput and the spine of the axis after a prelim-

inary relaxing treatment, the spine will be felt as a definite tuber-

cle deep within the tissues. But in most cases reliance must

be made on the transverse processes and the surrounding tis-

sues for the determination of the situation and condition of the

atlas. The transverse processes are detected between the angle

of the jaw and the mastoid process of the temporal bone, vary-

ing within rather wide limits with individuals. In most cases
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they are easily detected, but in a few there may be considerable

difficulty in locating them, owing to the condition of the tissues

and the development of the processes. It would seem that the

transverse processes of the atlas, more than the similar processes

of others, are subject to great variation in relative position,

SIZE, AND SHAPE. Not Only that, but in half the cases examined

there will be a difference in size, perhaps in shape, between the

two processes of the same atlas. Hence the physician should

be on his guard against a hasty judgment with reference to the

condition of the atlas.

All things considered, the most satisfactory position for ex-

amining the atlas is the horizontal one with the examiner stand-

ing at the head of the table. Applying the surface of the index

fingers gently on either side underneath the angle of the inferior

maxillary, careful pressure is exerted toward the median line.

In most cases the fingers will soon come in contact with the ends

of the processes. If they are not immediately felt take time

and allow the fingers and tissues to become accustomed to each

other, then with careful exploration in all directions the pro-

cesses will be detected. In some cases they will be found rather

UNDERNEATH or even behind the mastoid processes. In others

they will be forward and above a line passing through the most

prominent part of the angles of the inferior maxillary. In many
cases they stand out on a level with the mastoid or the jaw,

while in others they are so deeply situated as to be reached

only with difficulty. By comparison of the ends of the trans-

verse processes on either side with the mastoid, maxillary and

other points of prominence, it can be determined whether there

be a lateral, a twisted, a tipped, or otherwise distorted condi-

tion. Examine along the postero-lateral arches of the atlas.

While these arches cannot be directly reached, the overlying

tissues will almost invariably indicate a lesion by their tender,

congested, and contractured condition. In the region of the

transverse processes tenderness and density of tissue will

usually be manifest. Even in normal conditions the region of

the transverse processes is usually rather sensitive and hence
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care should be exercised in examining the part and in forming

conckisions based on the sensory condition. In most cases

one side will present a more marked sensory disturbance, and

that side is usually the one toward which the vertebra is dis-

placed. The MOVEMENTS that normally may take place between

the atlas and the occiput are flexion, extension, rotation, and

lateral sliding, and in case a lesion is present it may be an ex-

treme of any one or more of these. In many cases there is a

direct lateral condition with reference to the occiput, but an

approximately normal position with reference to the other ver-

tebrae, in which case the condition is more appropriately a sub-

luxation of the occiput. In other cases it is distorted with refer-

ence to both. A TIPPED condition is a fairly common one. This

is dependent usually on a greater muscular tension on one side

than on the opposite. A common condition is a tightened

POSTERIOR MUSCULATURE which draws the posterior arch up-

ward in close proximity to the occiput. Or one side will be

more closely approximated and the level be disturbed. A
TORSION is often met with. This is indicated by the anterior

position of one transverse process in comparison with a posterior

position of the other. The whole vertebra may be somewhat

ANTERIOR OR POSTERIOR with reference to the occiput but can

go only inappreciably posteriorly with reference to the axis,

owing to the relation between the atlas and the odontoid pro-

cess of the axis. Yet it is illogical to afflrm that it is absolutely

impossible. No change is impossible provided the force shall

act sufficiently long or with sufficient intensity. With reference

to the disturbance between the atlas and axis, the condi-

tion is more commonly a torsion, rotation being the most mark-

ed normal movement and accounting for most of the rotation in

the cervical region. Lateral subluxations are also common,

while the other possible conditions are occasionally observed.

In examination of the axis several landmarks present them-

selves. The PROMINENT spinous process whose bifid nature

is usually easily detected affords much information. Care must

be exercised in forming conclusions from observation of this
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structure since because of its large size it is quite subject to vari-

ation in its growth. It is perliaps normally more developed

on the side of the body which is used the most, and hence in ex-

amination of this as in other vertebrae it is always wise to inquire

if the patient be right-handed or left-handed. The transverse

AND ARTICULAR PROCESSES afford further opportunity for ex-

amination. The former are usually found on a level with the

spinous process underneath and behind the transverse processes

of the atlas. In some cases difficulty will be encountered, but

usually the prominence is sufficiently marked. The lesions as-

sociated with the axis are in general the same as those mention-

ed in connection with the atlas, and are detected by a comparison

of the several points of prominence of the adjacent vertebrae,

with the further notice of conditions of tenderness, contracture,

and other states indicating lesion.

In examination of the third to the fifth inclusive, a few ad-

ditional facts should be noticed. In the erect position the nor-

mal individual presents an anterior convexity but in the supine

posture the curvature may be obliterated. In either position

manipulation will show marked mobility in an antero-posterior

direction. In many cases if the finger be pressed horizontally

across the spine of the fourth cervical, strong pressure of the

hea'd back upon the finger will produce actual pinching of the

finger between the spinous processes of the second and sixth.

In the DIAGNOSIS of lesion rehance is made upon the position and

condition of the transverse and articular processes. The former

are the more subject to normal variations in size and shape, and

hence are not as satisfactory as are the latter. Further, owing

to their irregular nature and the fact that very dehcate struc-

tures he immediately in front—the deep cervical vessels, sym-

pathetic cord, and trunks of the spinal nerves—greater care

must be exercised or harm may be done in pressing down upon

them. The row of transverse processes is noticed if pressure be

apphed in front of the sternomastoid muscle, backward and

toward the median fine, except in the lower part of the neck,

where it may be reached behind that muscle. On the other
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hand, if pressure be made behind the sternomastoid, forward

and toward the median Hne, the row of articular processes will

be felt. The articular processes—less noticeably the transverse

—appear as a ridge of bony tissue presenting regularly dis-

tributed prominences. The latter represent the junction of

two adjacent processes. It is at these points that prominence

and pain will be most noticed if lesion is present. Then by refer-

ence to the other considerations of the lesion judgment may be

made respecting the nature of the part under suspicion. The

depth, antero-posteriorly of the pharyngeal cavity, is a point

of interest in diagnosis of antero-posterior swerves of the cer-

vical vertebrae, the posterior wall of the pharynx being formed

of the bodies of the upper cervicals overlaid with connective,

muscular, and mucous tissue.

The sixth cervical is noticeable because of close approxi-

mation of its spinous process to the superior surface of that of

the seventh. The seventh is detected by its prominent spine,

which though usually stated to be less, is often equally as pro-

truding as the spine of the first thoracic. The transverse

PROCESS of the seventh is usually felt just above and a trifle in

front of the junction of the first rib with the transverse process

of the first thoracic. In many individuals a considerable mass

of muscular and other tissue in this region makes its detection

somewhat difficult. By reference to the spinous process of the

seventh which is on a slightly lower level, aid will be given. Ro-

tation AND FLEXION of the head on the neck in various ways

will assist in determining the distinction between the spine of

the last cervical and the first dorsal. Owing to the greater

amount of tissue associated and the articulation with the rib,

there is noticeably less movement between the first and sec-

ond thoracic than between the last cervical and first thoracic.

Adjustment of Cervical Vertebra.

The general principles underlying the adjustment of the

bony lesion have been referred to in a previous section. Briefly

they are exaggeration of the lesion, rotation and pressure
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upon the part. In many cases a preliminary relaxation is ad-

visable, while in a few relaxation may be the only treatment

necessary. In general acute cases require more relaxation than

do those of a chronic nature. Personally, in most cases of the

latter, the author gives but little attention to preliminary re-

laxation, but often follows the direct vertebral treatment by

a quiet soothing pressure. In the average chronic case a slight

movement of the vertebra toward its normal position is all that

is desired, and that can be sufficiently accomplished without

previous relaxation. At most the preliminary treatment will

be only temporary in its effect on the muscle and as soon as the

relaxive process is withheld the muscle again begins to contract.

Note that a chronic contracture is usually direct evidence

OF A DEEPER LESION and that lesion is one that is shutting off

normal interchange between the muscle and is sources of supply

or channels for drainage. The relaxive treatment applied after

attempts to adjust the deeper parts is for the purpose of over-

coming any excess of contracture or irritation that has arisen

because of the stimulus from treatment.

A few specific cases will be given to illustrate the principles

back of all movements designed to correct cervical disorder.

A right lateral atlas is diagnosed. With patient on his back the

physician stands at the head of the table with the fingers of

each hand similarly disposed, clasping the tissues along the re-

gion of the POSTERO-LATERAL ARCHES of the atlas; at the same

time the thumbs may be placed on the transverse processes.

Exaggerating the lesion by thrusting with the left hand directly

to the right the tissues overlying the lateral arches; at the same

time the head of the patient is pressed against the abdomen of

the physician with sufficient force to give steadiness of move-

ment. Then with exactly the. reverse process pressure is ap-

plied over the right lateral arch and rotation is effected by move-

ment of the hands and body of the physician. Do not, in ex-

aggeration of the lesion, merely bend the head in the direction

opposite to the displacement as that will tend to diffuse the
EXAGGERATION over a larger area. Further, except in obsti-
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nate cases, do not use much pressure upon the transverse

PROCESSES. This region is always tender and in lesion condi-

tions is considerably so, hence the pressure may cause enough

irritation to result in increased tightening of tissues. In nearly

all cases enough lateral pressure for the purpose can be exerted

on the lateral arches whose sensory condition will not be so dis-

turbed.

Another method which has certain advantages is applied

with the patient in the same position and with the exaggeration,

rotation, and pressure produced in the same way except that

one hand of the physician with fingers on one side and thumb

on the opposite clasps the postero-lateral arches; with the other,

which is placed upon the crown of the head, manipulation is

made for purposes of rotation. Or with the head of the patient

against the abdomen of the physician, the free hand grasps the

chin for the purpose of manipulation and rotation. In all of

these movements pressure is exerted downward upon the head

in the direction of the axis of the spinal column in order to keep

the muscles and other tissues as lax as is possible, although the

treatment may be finished by slight longitudinal traction. This

latter movement should not be used with too much force and

should be a straight pull, not a jerking or twisting movement.

The same principles as the foregoing may be employed to

advantage with the patient in the sitting posture. With the

forehead of the patient resting against the chest of the physi-

cian the upper cervical tissues may be clasped by the fingers

on either side of the atlas. Then by the chest and hands to-

gether and assisted by application of the chin of the physician

to the crown of the patient's head, rotation and movement can

be effected in any direction. Or with the patient sitting erect,

the physician standing at the side places one hand on the crown

of the head for purposes of rotation, while with the other the

cervical tissues are clasped in the usual manner. In case of a

twisted atlas some pressure may be applied to the transverse

process in the direction to effect restoration; while in anterior

lesions it may be necessary to get the fingers somewhat in front

of the processes to exert a backward pressure. Bending the head
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strongly forward and pressing downward, while at the same

time working the part from side to side in many cases effects

an adjustment of the anterior condition.

All of these various treatments can be easily applied and

with equal or greater success to other of the cervical vertebrae.

Owing to their less obstructed situation direct pressure may be

gotten upon most parts of the bones and hence pressure may be

exerted without hindrance in the direction the part should go

in order to reassume its normal position. In most cases it will

not be necessary or advisable to exert pressure upon the trans-

verse processes. The articular and spinous processes and as-

sociated tissue being sufficiently prominent, the part may be

moved at will. Strong but careful eotatiox of the head to

either side is of advantage not only in detecting various lesion

conditions but also in overcoming the deep ligamentous or mus-

cular thickenings. Flexion of the head on the chest will tend

to draw any of the cervical vertebrae in a posterior direction.

i

This will be more true with reference to the sixth and seventh

cer\dcals to which the ligameiitum nuchse is more directly at-

tached; if at the same time lateral pressure be applied to the

spinous process alternately in each direction these vertebras can

be very considerably affected.

The Inferior Maxillary Bone.

The inferior maxillary is a structure deserving more notice

from the osteopath than its apparent functions would seem to

justify. By virtue of the close relations existing between the

articular structures of the condyle, and certain important nerv-

ous, muscular, and glandular structures,, it is often found as-

sociated in a causal relation with various local disorders. In

making the examination the two general principles already re-

ferred to should be remembered, examining the part during

functional activity and functional rest. The normal move-
ment of the bone is a complex one involving several sets of mus-

cles, the elements of the movement being a vertical, a lateral,

1. See Fig. 22.

17
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and an antero-posterior change in position. In examining the

part in activity the patient should He supine upon the table with

the physician standing at the head. Then directing the patient

to open and close the mouth note should be taken to see if the

mid-point of the chin deviates from the median line. In nu-

merous cases it will be seen on opening the mouth to swing to one

side, which usually indicates a difference in the tension of the

muscular or ligamentous structures between the two sides, the

deviation being toward the side of greater tension. This

usually depends on a pathological condition of the tissues on the

side of greater tension but in occasional cases the lax articula-

tion is the abnormal one. If now the fingers of the physician be

inserted deeply behind the ascending rami the greater tension

of the one side will become quite apparent. During the process

of movement of the jaw note should be taken of the sounds

quite often produced in the articulation. These sounds are sim-

ilar to those produced by pressure on the ribs at the transverse

articulations or in the cervical vertebrae on rotation of the head.

In many cases they are heard only on one side and that the side

of greater laxity. In others the sound seems to be produced

equally on the two sides and in most cases is more marked in

those individuals whose other articulations are unusually lax.

In many cases of these the condition would seem to be a normal

one, at least in so far as other evidence of disorder is concerned.

The lesions associated with the inferior maxillary consti-

tute simple tension conditions of the articular structures and

partial or complete luxations of the bone on one or both sides.

The movement of the articular surface of the condyle upon that

of the temporal bone is a complex one. One movement con-

sists in a simple sliding forward of the condyle to the anterior

part of the articular surface which terminates upon the postero-

inferior part of the articular eminence. In some cases of lesion

it would seem that the condyle on one or both sides were resting

directly UPON THIS EMINENCE. In Other cases the subluxa-

tion consists in a lateral sliding of the bone as a whole. In

these two types the part is presumably held in its abnormal
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position by muscular and ligamentous contracture. In a com-
plete DISLOCATION the Condyle rests upon the articular eminence,

or more or less completely in front of it, in which case the mouth
is forcibly prevented from closing. Where the dislocation is a

UNILATERAL One the symptoms are not so marked and there is

more or less possibility of movement. It is with the subluxations,

however, that the osteopath has most to do.

The treatment of the inferior maxillary usually resolves

itself, in the case of the slight subluxations, into overcoming

the tightened muscular and ligamentous conditions. This means
that in many cases definite lesions are present in the upper cer-

vical region, which cause the disturbance of the nutrition of the

articular structures. It is often sufficient to make use of a few

so. called specific treatments grouped under the general term

"springing the jaw." The articulation can be affected by hav-

ing the patient open the mouth against resistance. This is

accomplished satisfactorily in the following manner: The physi-

cian standing at the head of the table places the palms of the

hands on the malar eminences and with the fingers grasps the

point of the chin; then holding the mouth closed the patient is

directed to open it. The articular structures will thus be loosened

through the action of a lever of the third class in which the

chin is the fulcrum, the resistance of the articular structures, the

weight, while the power is applied through the digastric and other

muscles passing from the hyoid bone to the horizontal ramus of

the jaw near its anterior extremity. Placing a dense substance

between the molar teeth and then approximating the incisors

by pressure upward on the chin produces a similar effect through

a leverage of the first class. A third method producing

similar results consists in closing the mouth against resistance.

In this movement the fingers of the physician are inserted while

the patient's mouth is open, into the depression in front of the

auditory canal caused by the lowered condyle. The patient is

then directed to close the mouth. Owing to the painfulness

of the treatment the author is personally opposed to its use.

Another method, in which opening the mouth against resistance
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is employed, forces the condyle upward and forward. In this

the movement is similar to the one first described except that

the fingers are applied near the angle of the jaw or at least at

a point posterior to the insertion of the muscles that depress

the bone.

Among the effects of these various forms of inferior maxil-

lary lesions are neuralgias associated with branches of the

fifth cranial with which the articulation and other parts of the

jaw are in connection; earaches are common effects of sub-

luxated conditions of the bone; throat and tonsil disorders

are often noted, while disordered conditions of the parotid gland

may result, owing to its approximation to the ascending ramus.
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CHAPTER XII.

CERVICAL LESIONS—EFFECTS.

The disordered states that by observation have been found

to depend on cervical lesions are extremely numerous and varied.

It is theoretically if not practically true that any organ or tissue

of the body may be made to suffer by interference in this region.

It is not the purpose of this section to speak of all possible condi-

tions, but those more commonly found and which present a rea-

sonable relation to the known anatomical and physiological facts

in connection with the region.

Effects from Direct Pressure.

In a previous section several ways were specified in which

a lesion may affect an organ, viz., by direct pressure upon it,

or impingement on artery, vein, lymphatic, or nerve mechan-

ism associated with it. Through these several media the cer-

vical lesion produces its effects. Few definite organs are closely

enough associated with the cervical structures to suffer from

direct pressure but those few are of no inconsiderable import-

ance. It is stated that the spinal cord may suffer from direct

pressure in case of a luxated vertebra. Manifestly such a case

must be rare, since a lesion sufficient to reach through the pro-

tecting coverings of the cord must be in the nature of a complete

dislocation of the vertebra. It is known that there are such

cases, several of which have been treated by osteopaths and with

success. A condition so severe must be profound in its effects,

and such is true of the observed cases, a complete or partial

paralysis resulting in the parts supplied from the cord below

the lesion. The old school physicians recognize such possi-

bilities. Hilton instances a case or two where by a diseased or

weakened condition of the ligaments supporting the odontoid,

that process was allowed to fall back producing more or less
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direct pressure upon the cord. In these cases a fatal termina-

tion followed. It is stated that in death from hanging the effect

comes from the forcible rupture of the supporting ligaments of

the odontoid which causes the latter to exert direct pressure upon

the cord. It is not difficult to conceive of a less intense re-

sult TO FOLLOW A LESS SERIOUS WEAKENING of these Same con-

necting structures from faulty nutrition; but in such cases it

is more reasonable to assume that the effect follows because of

impingement, not directly on the cord, but on the vascular

and other structures which are concerned in keeping the cord in

a normal condition of metabolism.

The thyroid giand may suffer from an anterior crowding of

the lower cervical region, thereby putting the adjacent tissues

on tension and irritation. The sympathetic ganglia may suffer

in like manner from vertebral, ligamentous, or muscular lesion.

A discussion of the latter more properly comes under another

section for which it is reserved.

Effects from Vascular Obstruction.

Among the effects of cervical lesions many are readily ex-

plained by reference to the obstruction of arteries, veins, and

lymphatic vessels which connect with the various organs. Among
these the carotid, vertebral, and thyroid arterial systems with

their associated venous and lymphatic channels will be dis-

cussed at some length.

The carotid artery passes from the cervico-thoracic junc-

tion behind the articulation of the sternum with the clavicle

upward toward a point midway between the angle of the in-

ferior maxillary and the mastoid process of the temporal bone,

dividing on a level with the superior margin of the thyroid car-

tilage and fourth cervical vertebra into the external branch

which passes on to supply the extra-cranial structures, and the

internal which, passing through the carotid canal, is distrib-

uted to the various intra-cranial structures. In its cervical

course it lies between the sternomastoid, sternothyroid, sterno-

hyoid, omohyoid, and platysma myoides on the external as-
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pect, and the scalenus anticus and longiis colli muscles, the

trachea, larynx, thyroid gland, esophagus, and pharynx on the

posterior and internal aspects. It will, then, be more or less

SUBJECT TO OBSTRUCTION by Contracture or other abnormal con-

dition of one or more of these various structures. Note should

be taken of the fact that a lobe of the thyroid gland often over-

lies the artery and in enlarged and hardened states of that organ

it may offer serious impediment to normal flow. By virtue

of a NARROWED CERVico-THORACic JUNCTION serious hindrance

to the flow from the deeper arteries from which the carotid

arises may be caused, with not only a disorder in the parts sup-

plied by its branches but also impairment of the integrity of the

heart's ACTION. The further distribution of the branches of

the external carotid in and among the muscles and other struc-

tures of the face and infra-maxillary region gives rise to nu-

merous possibilities of impairment of blood flow when those struc-

tures are in a condition of lesion. The corresponding venous
AND LYMPHATIC VESSELS are similarly disposed with reference

to the structures involved in lesion, and hence interference with

lymph supply and venous drainage may produce numerous

disorders resulting from congestion and infiltration of the vari-

ous organs. Hence, various disorders dependent on venous

congestion and arterial anaemia may result from contracture

and other forms of lesion associated with the cervical region.

These may be in relation to any part to which the vascular struc-

tures are distributed; eye and ear affections, headaches depend-

ent on cranial congestions or anaemias or on similar conditions

of the scalp; facial eruptions, hair malnutrition; disease of the

throat, the nasal passages, and the deep and superficial struc-

tures of the neck, especially the upper part. Notice that in

general the venous and lymphatic vessels accompany the arterial

trunks and hence any lesion sufficient to involve one will

BE LIKELY TO INVOLVE THE OTHERS, SO that the total ill effect

will be greater in the part than would result from obstruction

to a single one of the systems. For instance pressure exerted

by the tightened structures in the region of the jugular foramen
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will likely affect the branches of the carotid artery and tribu-

taries of the jugular vein with a resulting condition of intra-

cranial arterial ansemia and venous hypersemia. Note further

that THE PRESSURE WILL AFFECT THE VENOUS FLOW MORE MARK-

EDLY THAN THE ARTERIAL, owing to the more yielding nature of

the venous wall ; hence while the arterial blood will not enter

the cavity with sufficient rapidity to maintain normal nutrition, it

will pass inward more rapidly than the venous blood can re-

turn, with the result that a venous congestion will be added to

the arterial ansemia.

The second of the vascular systems likely to suffer from cer-

vical lesion is the vertebral. The vertebral artery, arising from

the subclavian, passes upward and outward to enter the foramen

in the transverse process of the sixth cervical vertebra, from

whence its course is through the similar foramina of the other

vertebrge. After passing through the foramen of the transverse

process of the atlas it passes backward and inward between

THE MARGIN OF THE FORAMEN MAGNUM AND THE ARCH OF THE

ATLAS, AND BEHIND THE ARTICULAR SURFACES, IN CLOSE ASSO-

CIATION WITH THE OCCIPITO-ATLANTAL LIGAMENTS. FrOm thence

it pierces the dura mater and arachnoid, dividing to send a

branch upward to assist in the formation of the circle of Willis,

and others downward to supply the cord throughout its whole

extent. During its course the artery is subject to lesion

from various structures. Before passing into the foramen in

the process of the sixth cervical it hes between the longus colli

and scalenus anticus muscles. Chronic contractures of these

structures may reasonably produce disturbance of the blood

flow. During its progress through the cervical foramina it is

subject to lesion by distorted osseous and Hgamentous struc-

tures. In the region of the atlas, it is in contact with the super-

ior oblique muscle and as it passes over the arch of the atlas

in company with the occipital nerve is subject to pressure by

tightened conditions in that region which elevate or otherwise

distort the first cervical or disturb its relations with the occiput.

It is stated by Quain that in extreme rotation of the head the
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artery is put upon the stretch and is compressed on the side

from which the head is turned. Under normal conditions this

of course wiU not affect the blood flow for a sufficient time to

result in disorder, but in chronic thickening of the structures

and marked displacements it is not unreasonable to assume a

considerable possibility of harm.

Branches from the vertebral artery pass off laterally and

constitute the intervertebral system. These pass into and

through the intervertebral foramina to supply the spinal cord

and its surrounding structures including the general spinal col-

umn. Hence thickened hgamentous and muscular conditions

as well as the common subluxations of the vertebrae maj^ easily

interfere with the interchange in this region. Other branches

pass to supph' the deep cervical muscles and other soft tissues

and thus are subject to pressure from abnormal states of these

structures. The veins of the intervertebral system, while differ-

ing in size and number from the arteries, are in general dis-

tributed with the arteries and will be alike affected, produc-

ing, with reference to the blood supply of the various parts,

the condition opposite to that produced by interference with

the arteries.

In general, lesion to the vertebral system will affect the

following structures: the intra-cranial structures supplied by

the circle of Willis, and some parts of the cerebellum and medulla;

the spinal canal including the spinal column with connecting

tissues and the enclosed nervous structures; the deep tissues of

the neck posteriorly. The effects that may result from inter-

ference with the several parts of this vascular sj^stem are ex-

tremely uncertain, numerous, and varied. Especially is this

true where the disturbance affects those branches which supplj^

the CENTRAL NERVors SYSTEM. For as alread}" briefly discus-

ed, the effects from a disturbed metabolism in the nerve cells

within the cord are subject to laws but few of which are known,

and in any given case no prophecy can be made as to the

NATURE OR EVEN LOCATION OF THE EFFECT THAT MAY RESULT

FROM AN AN.EMIA OR A HYPER.EMIA OF A PART OF THE SPINAL
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CORD. With reference to the branches distributed to the mus-
cles of the posterior cervical region, the same considerations

hold, regarding the application of Hart's explanation of ef-

fects from contractured muscles, as were discussed in connec-

tion with the spine. Here these muscles by contracture may
cause a secondary congestion in the branches that pass to the

cervical part of the spinal cord, since the blood supply to the

intervertebral structures and to the muscles are from the same
arterial branches.

A third system of vessels likely to be involved from cer-

vical lesion is the thyroid, also coming from the subclavian. The
inferior thyroid branch passes upward from the thoracic cavity

into the deep tissues of the anterior cervical region, lying in

front of the longus colli muscle and the transverse processes of

the vertebrge, to be distributed to the thyroid gland, trachea,

esophagus, and deep muscles of the antero-lateral aspect of the

neck. The other branches from the thyroid axis supply various

•structures in the cervico-thoracic region. The veins associated

with this system ultimately pass with the innominate, but those

in connection with the thyroid gland are of special importance.

Of these the inferior thyroid is the most important, the middle

and superior being small and less subject to lesion. Dr. Still

emphasizes the importance of the inferior thyroid in condition

of goitre, in which the closeness of the tissues at the cervico-

thoracic junction may impair the flow of blood from the thy-

roid gland. These structures lie in close relation to the sterno-

mastoid, the sternohyoid, and sternothyroid muscles, and hence

contracture of these may more or less seriously obstruct venous

drainage of the parts.

Effects on Cranial Nerves.

The fifth cranial nerve, being distributed to the facial struc-

tures and issuing from the cranium in regions well protected, is

not directly subject to cervical lesion in any marked degree.

A few branches distributed to the inferior maxillary artic-

ulation and to a few other structures in the lower facial region

may be directly irritated by superior cervical contracture or in-
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ferior maxillary luxation. Through contractured conditions of

the facial muscles disordered conditions of the nerve are quite

common. Secondarily, the nerve is often involved in disorder

because of nutritional disturbances of the Gasserian ganglion

or of its central origin, and through its numerous close connec-

tions with the ascending branches of the superior cervical gang-

lion of the sympathetic. The nerve as a whole may be con-

sidered the most important of those associated with the head

and face, being distributed in large part to the eye and its ap-

purtenances, the ear, the nose, and the mouth. These struc-

tures derive their sensory capacities from the fifth, while motor

filaments are distributed to the muscles of mastication. Neu-
ralgias associated with the various branches of the fifth are

common disorders dependent on inferior maxillary and super-

ior cervical lesions. While through the vasomotor fibres that

it carries, having received them from the sympathetic, it is often

accountable for congestive and secretory disturbances of the

eye and other cephalic organs. The relations between this nerve

and the sympathetic system will be discussed more in detail

in the section on the sympathetic nerves.

The seventh or facial nerve is the principal motor nerve to

the face, and hence lesions affecting it produce spasms and par-

alyses of the facial muscles. Bell's paralysis is a typical

example of the latter, in which most of the muscles of one side

of the face are more or less completely paralyzed. This nerve

is subject to lesion at its exit from the stylomastoid foramen,

which is in sufficiently close relation to the inferior maxillary

structures and transverse process of the atlas to be affected by
disordered conditions of the muscles and connecting tissues of

those regions.

The glosso-pharyngeal nerve is subject to lesion at its exit

FROM THE SKULL and in the course of its distribution to the tongue,

pharynx, ear, and parotid gland, to which it furnishes fibres

of various functions. It is sensory to most of the structures

named, motor to the stylo-pharyngeus and middle constric-

tor, SECRETORY AND VASO-DILATOR to the parotid gland. Pass-
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ing from the skull in company with the tenth and eleventh

cranials it courses downward in front of the transverse process

of the ATLAS, then passes deeply in relation to the styloid mus-
cles and the hyo-glossus. In these situations it is subject to

lesion from atlas disorders or contractures in the anterior upper

cervical areas.

The tenth or vagus is one of the most important of cranial

nerves, from its wide distribution, its diversity of function, and

INPEIRIOR
MAXILLARY

Fig. 23.- -Showing relation between transverse process of atlas and the
9th, 10th and 11th cranial nerves.

its relation to various structural parts which may act as an irritant.

Atlas lesions are often found to disturb its function. The

nerve .passes down in front of the transverse process, and hence

subluxated conditions of that structure, either by direct pres-

sure or through the production of congestion and thickenings

of adjacent and related tissues, will more or less markedly in-

terfere with its condition. It then passes down the side of the

neck in the common sheath of the nerve, carotid artery, and
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internal jugular vein, underneath the anterior border of the

STERNO-MASTOID AND OVERLYING THE DEEP CERVICAL MUSCLES.

In this region it is subject to pressure from osseous subluxations

and muscular contractions sufficient to produce disturbance. In

this region, too, it may be reached more- or less directly by pressure

against the anterior part of the sternomastoid, or in the lower

cervical region, by reaching underneath the tissues from in front

and pressing inward, backward, and outward. In its cervico-

THORACic COURSE it and its laryngeal branches are subject to

irritation from a tightened condition of the inferior cervical

structures and from a narrowed superior opening of the thorax.

A very common disorder, a light hacking cough, is often de-

pendent on such a crowding of these tissues which keeps up an

irritation to the inferior laryngeal branches. The effects which

may follow from lesion acting upon this nerve by the cervical

disorders are most numerous and varied. It must be borne in

mind that the vagus is in reality a bundle of nerves and is asso-

ciated with nearly every type of function. It is afferent and

efferent, motor, sensory, vasomotor, cardiac inhibitor and pos-

sibly augmentor, secretory and trophic. Any one or more of

a large number of structures may suffer from its disturbance.

As suggesting its importance in this connection a summary of its

functions and distribution may be quoted from Quain: ''The

pneumogastric nerve conveys motor fibres to the voluntary mus-

cles of the soft palate (with the exception of the tensor palati),

pharynx, and larynx, these being in part at least derived origin-

ally from the spinal accessory; to the unstriped muscle of the

alimentary canal—esophagus, stomach and intestine (with the

exception of the rectum) , and of the air passages—trachea, bronchi

and their divisions in the lungs. Sensory fibres are furnished to

the pharynx, esophagus and stomach, to the larynx, trachea

and bronchial ramifications, as well as to the dura mater, the

external ear, and the pericardium. The vagi also supply nerves

to the heart, both efferent (inhibitory—also received from the

spinal accessory) and afferent (depressor), and possibly inhib-

itory dilator fibres to the vessels of the intestine. Lastly,
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pneumogastric fibres pass, either directly or through the solar

plexus and its offsets, to the liver, pancreas, spleen, kidneys, and
suprarenal bodies. Each pneumogastric nerve is connected with

the following cranial nerves—the spinal accessory, glosso-pharyn-

geal, facial, and hypoglossal; also with some spinal nerves; and
with the sympathetic in the neck, thorax, and abdomen."

In accordance with this distribution and functioning there

are found disorders of the respiratory tract—sensory irrita-

tions with cough, excessive mucus secretion, muscle constric-

tions in the bronchial walls as in asthma, respiratory arhyth-

mia dependent on the fact that afferent impulses by way of

vagus fibres aid in regulation of the respiratory center in the

medulla; of the alimentary tract—sensory disorders, undue
vomiting tendencies with occasionally a deficiency, secretory

disturbances of the glands associated with the tract, disturb-

ance of motion by virtue of its motor fibres to the visceral walls

producing constipation or diarrhcea (undoubtedly rare), con-

striction or dilation of the stomach; of the vascular system,

through interference with the inhibitory function of the nerve on

the heart muscle, and vasomotor function to the coronary arteries,

the impairment of afferent impulses by way of the depressor

nerve to the vasomotor center in the medulla and dilator fibres

to vessels of the alimentary wall; of other systems of nerves

with which the vagus is connected, including the centers in the

central nervous system upon which the nerve probably exer-

cises a greater or less controlling influence.

The eleventh or spinal accessory is another nerve which

is subject to the same lesions in the superior cervical region as

the ninth and tenth. This nerve after passing from the fora-

men with the others named, immediately perforates the sterno-

MASTOiD and passes across the posterior triangle of the neck

to be further distributed to that muscle and the trapezius.

Tightened conditions of those muscles may affect it and possibly

,refiexly affect others. This nerve is in large part a spinal nerve

since it arises largely from offshoots from the upper five or six

segments of the spinal cord to pass upward through the foramen
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magnum and be distributed with its own peripheral fibres and

with those- which pass to the pneumogastric. It is beheved by

some to carry from this region of the cord fibres which corres-

pond to those which make up the white rami of the sympathetic

in other parts of the cord.

The twelfth or hypoglossal issues from the anterior con-

dylar foramen, and from this point is subject to lesion from tight-

ness in the region as it passes to supply the tissues of the tongue

and of the hyoid structures, as well as in the region in which it

gives branches to join with those of the sympathetic and upper

spinal nerves. Disorders directly traceable to lesion of this nerve

are apparently not at all numerous or important.

Effects on Spinal Nerves.

Of the nervous structures that may be interfered with by

cervical lesions are the eight spinal nerves, the fifth, seventh,

ninth, tenth, eleventh, and the twelfth cranial nerves, and the

cervical sympathetic system, including the superior, middle,

and inferior cervical ganglia with their branches and connect-

ing cords.

The cervical spinal nerves, with the exception of the first

and second, pass from the spinal cord through the intervertebral

foramina and divide into anterior and posterior branches which

supply corresponding portions of the cervical tissues with fibres

of a MOTOR and sensory function. The first or suboccipital

LEAVES THE CORD OVER THE POSTERIOR ARCH OF THE ATLAS in

close relation to the vertebral artery, and hence, like the latter

structure, is subject to pressure between the arch and the occipi-

tal bone. The posterior division of the nerve passes into the

suboccipital triangle where it supplies numerous of the adja-

cent structures lying in close relation to the recti, obliqui, and

complexus muscles. Tightened conditions of these structures

may produce various disorders of a sensory or motor nature

from interference with the normal activity of this nerve and its

segment of the spinal cord. The second cervical nerve with

its principal branch, the great occipital, passes from the spinal
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canal between the posterior arch of the atlas and the laminae of

the axis. It passes upward across the inferior oblique muscle

through the complexus and trapezius to reach the back of the

head whose superficial structures it supplies over a considerable

area. Occipital headaches in numerous cases seem to be de-

pendent upon a crowded condition of this nerve in its superior

cervical course. The posterior branches of the other cervical

nerves are distributed in association with the deep cervical tis-

sues where they may be irritated by the posterior cervical mus-

cles, or on the other hand cause disturbance of the latter.

The anterior divisions of the cervical nerves form the cer-

vical plexuses. The upper four which form the cervical plexus

proper pass out, with the exception of the first, from between
THE INTER-TRANSVERSE MUSCLES, lying in relation with the

upper portion of the scalenus medius; the first of the anterior

branches emerges in close relation to the recti muscles. The four

branches joining in various ways, form the cervical plexus which

as a whole lies upon the scalenus medius and the levator anguli

scapulae muscles and beneath the sternomastoid. Hence in

their deeper and superficial relations they are subject to lesion

from pressure by contraction of these various structures. These

nerves, carrying sensory and motor fibres, are distributed to the

skin and muscles of the cervical and cephalic regions, and send

a few branches to the upper thoracic tissues, forming one nerve

of special importance, the phrenic, which passes to the diaphragm

and other structures. Descending from its roots of origin, the

phrenic passes across the front of the scalenus anticus, behind

the sternomastoid, sternothyroid, and sternohyoid muscles.

In the cervico-thoracic region it is therefore subject to lesion

from bony and muscular conditions.

The lower cervical nerves, by their anterior branches, emerge

from between the scaleni muscles, and lying upon these form the

brachial plexus which, passing under the superficial tissues at

the base of the neck, courses over the first rib and underneath

the clavicle to supply the arm, shoulder, and cervico-thoracic

regions with sensation and motion. Distorted conditions of
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the lower cervical in the regions of the roots of the these nerves,

muscular contractures in the cervico-thoracic area, and narrowed

costo-clavicular spaces may produce disorder of one or more

parts of the plexus with a resulting weakness of the arm.

In general the effects of lesions upon the cervical spinal

nerves are muscular contractures, sensory disorders, and numer-

ous other conditions near and remote, dependent upon a dis-

turbed activity of the segments of the cervical portion of the

spinal cord. Especially would this seem to be true of the upper

cervical lesions which, disturbing the metabolism of the upper

part of the cord, may seriously interfere with the activity of the

centers in the medulla. In all probability it is by lessening

the irritation to the medulla through the medium of the sub-

occipital nerves that treatment in the suboccipital region in

numerous cases lessens general nervous distress, vasomotor

irregularities, and cardiac disorders.

Effects on the Cervical Sympathetic.

The cervical part of the sympathetic system consists of

the three cervical ganglia and their connecting cords, branches

to the spinal nerves, ascending fibres from the superior ganglion,

connecting fibres to the thoracic ganglia, and rami efferentes

that pass to aid in formation of the cardiac, esophageal, pharyn-

geal, and minor plexuses in the cervical areas.

The superior cervical ganglion is the largest of all the cord

gangha, being three quarters to one inch in length and an eighth

to a fourth of an inch in diameter. It is presumably a fusion of

several ganglia, often being constricted and usually connected

with the UPPER four spinal nerves. It lies in front of the

transverse processes of the second and third cervical vertebrae

upon the rectus anticus major muscle in a net-work of con-

necting structures behind the internal carotid artery. Its as-

cending BRANCHES pass to supply the internal carotid artery,

forming in the cranium the carotid plexus, and wdth other branches

the cavernous plexus. From these plexuses the following

structures are supplied: filaments to the Gasserian ganglion

18
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of the fifth cranial; to the third, fourth, fifth, and sixth cranial

fibres; by the large deep petrosal nerve to aid in formation of

the Vidian; to the tympanic plexus; to the ciliary ganglion from

whence fibres pass to the eye; and to the pituitary body. Later-

TO EYE., EAR 8» BRAIN

TO 3'>,4»'8^6"'CRA!)nAL5

'ITUITARY BOWGASSCRIAN ^,
GANGLION (^VX N^:^ouRA

CXTERNAL
CAROTID

GRAY RAMI
TO FIRST FOUR
CERVICAL NERVES

GRAY RAMI TS
FIFTH &^ SIXTH
CERVICAL KERVES

GRAY RAMI TO
SEVENTH &/ EIGHTH
CERVICAL NERVES

Fig. 24.—Diagram of cervical sympathetic.

AL BRANCHES of the ganglion are given off that aid in the forma-

tion of the PHARYNGEAL and LARYNGEAL plexuses, from which

fibres pass to the mucous membrane and other tissues and make
connection with the superior and external laryngeal nerves. A
few filaments pass to aid in formation of the esophageal plexus
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distributed to the mucous lining of the esophagus. Other lat-

eral branches are given off which unite to form the upper car-

diac NERVE of the sympathetic which passes down, lying in front

of the longus colli muscle,, from whence it passes into the thorax

to join the cardiac plexus, giving off in its course branches which

connect with the other cardiac nerves and the pneumogastric

with its inferior laryngeal branch, and giving off a filament to

the inferior thyroid artery to be distributed to the thyroid gland.

Other lateral branches pass to the external carotid artery—
which are distributed with its branches to the submaxillary, otic,

and geniculate ganglia.

The middle cervical ganglion is occasionally absent and

when present is the smallest of the cervical ganglia. It lies

upon the tissues in front of the transverse process of the sixth

cervical vertebra and is connected with the fifth and sixth

spinal nerves. Its lateral branches pass to the inferior thy-

roid ARTERY to supply the thyroid gland, and make connec-

tion with branches of the pneumogastric and fibres from the

superior cervical ganglia. Other fibres form the middle car-

diac nerve.

The inferior cervical ganglion, lying upon the connective

tissue associated with the junction of the first rib with the

body of the vertebra, is often united with the first thoracic

ganglion. Fibres from this ganglion form the rami which con-

nect with the two lower cervical nerves. Lateral branches

form the lower cardiac nerve which is usually connected with

the middle. Others in company with similar branches from

the first thoracic ganghon pass to the vertebral artery and

form upon it the vertebral plexus from which fibres are distrib-

uted to the various spinal nerves and to the terminal branches of

the artery. Other fibres form a loop (the annulus of Vieussens)

around the subclavian artery from which that artery is sup-

plied with a plexus. From this latter plexus fibres are given

off which form a plexus upon the internal mammary artery.

Communications with the phrenic nerve are made from this

plexus and from branches direct from the lower cervical ganglion.
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The connection between the cervical sympathetic and the

spinal nerves is somewhat different from that in the thoracic re-

gion in that there are no white communicating rami. The grey

rami are, however, equally developed. Fibres arising in the cer-

vical portion of the cord and similar in all structural respects to

the white fibres of the thoracic . rami, pass out with the roots

forming the spinal portion of the spinal accessory nerve, and

are distributed with branches of that nerve and with the pneu-

mogastric and parts of the sympathetic with which the acces-

sory is connected.

Thus briefly has been given a description of the cervical

sympathetic which throws some light upon the numerous dis-

ordered conditions that result from lesions to the sympathetic

in the cervical region. It remains to take up more in detail

these various disorders.

The eye and its appurtenances are often involved in dis-

order from cervical lesions. Pupillo-dilator fibres ascend

through the cervical sympathetic reaching the Gasserian gang-

lion and passing to the eyeball through branches of the fifth

cranial. Occasionally disorders of the iris muscle result from

lesion affecting these. Motor Fibres to the involuntary mus-

cles of the orbit and eyelids pass in a similar manner through

the cervical sympathetic. Secretory fibres pass to the eye

by way of the branches from the fifth nerve, which may be par-

tially under control of filaments from the sympathetic. Through

the connection between the sympathetic and the third, fourth,

and sixth cranial nerves, disorders of the mucsles of the eye-

ball such as strabismus may result. But more important than

any of these are the interferences with the sympathetic filaments

that are concerned with the vasomotor conditions of the eye-

ball and of the surrounding structures. For it is true of the eye

as of other organs that most of its disorders are associated with

a disturbance of its supply of blood. The numerous branches

from the carotid and cavernous plexuses are concerned with

regulating the supply.

The ear may suffer from an involvement of the cervical
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sympathetic. The tympanic plexus which is distributed to

the inner surface of the middle ear is made up quite largely from

the filaments derived from the intra-cranial branches of the sym-

pathetic. The functions of these are not definitely ascertained

but presumably are concerned in secretory, vasomotor, and

in general trophic activities of the mucous surfaces which line

the tympanic cavity, including the inner surface of the tym-

panic membrane and the mastoid cells. Through the regula-

tion of the size of the carotid arterioles, the sympathetic prob-

ably exercises its greatest influence upon the function of the

ear. Disorder affecting the carotid plexus, then, may produce

serious disorder of that organ.

The faucial and nasal mucous membranes- will be affected

through interference with the sympathetic fibres that pass with

the vessels which supply those regions. In addition fibres are

given to the fifth cranial which is the principal nerve to the

mucous lining. These fibres exercise either directly or indi-

rectly a secretory and trophic influence upon the membrane.

Most catarrhal conditions are dependent on lesion in the

upper cervical region which in one or more of these several ways

disorder the nutritive condition of the upper respiratory tract.

The cervical parts of the respiratory and alimentary tracts

are commonly involved in disorder through the irritation to the

branches that help form the plexuses distributed to the walls

of those channels.

The heart is likely to suffer from contracture or other lesion

condition of the cervical region although this is a much less com-

mon region for heart lesion than that lower down the spine.

Through irritations associated with the cervical ganglia or the

fibres forming the cardiac sympathetic, some of which may arise

in the ganglia, disturbed conditions of the heart action may
occur. These fibres are largely though not entirely acceler-

ator in function, and by their influence the heart muscle is kept in

a condition of normal tone, irritability, and conductivity. Any

or all of these factors may be decreased or increased through

interference with the fibres. Some evidence has been brought
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forward showing an inhibition function associated with the

sympathetic fibres. If such exists it is undoubtedly minor in

importance. Vasomotor fibres are beUeved by some author-

ities to pass also by these nerves to be ultimately distributed to

the coronary arteries. Hence disturbances of nutrition of the

heart may result. It has been suggested that angina pectoris

is due to the temporary spasmodic constriction of the muscle

fibres in the coronary system, and in numerous post mortem ex-

aminations of individuals afflicted with that disease it has been

found that the coronary arteries were more or less thickened

and sclerosed.

Through the branches that pass to the thyroid gland from

the several ganglia, that organ may suffer. A very common
lesion associated with goitre is a "break" in the cervico-tho-

racic spine. This will undoubtedly produce disturbance of the

vascular and trophic conditions of the organ and various forms

of disorder may arise.

From the inferior cervical ganglion the branches that form

the vertebral, mammary, and subclavian plexuses arise and may
after or before their interlacement be subject to disorder from

lesion. Hence any or all of the structures which are supplied

by these vessels may be made to suffer, the brain and cord, the

arm and shoulder, and the mammary gland and associated tis-

sues.

Finally emphasis is to be laid upon the effects that may

result from the interference with the fibres that pass from the

ganglia as grey rami to be distributed to the general spinal struc-

tures in a manner similar to that described in the section dis-

cussing the general distribution of the sympathetic system.'

Thus through the lesions affecting those fibres the nutrition of

the cord itself will be involved and therefore practically all of

the structures already mentioned may be disordered because

of the changed nature or number of the outgoing impulses from

the various segments and through the various pathways. Of

these latter some are by way of fibres passing up to the medulla

and other parts of the brain where they may produce brain dis-

1. See Fig. 14.
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orders proper, or interfere with the impulses that pass out by way

of the CRANIAL NERVES. Others pass out with the spinal roots

of the SPINAL ACCESSORY and are distributed with that nerve.

Others pass down the cord and may affect almost any struc-

tures connected with the lower segments through the mediation

of the law of radiation of impulses. Still others pass down to

issue by way of the white rami in the thoracic portion, thence

in part to pass upward into the cervical cord from whence they

are distributed in the numerous ways already described. While

still others may issue from the cervical cord through the grey

rami by way of white fibres that are present in small

number. This disturbance of the cord of course need not be de-

pendent upon the irritation to the grey fibres that pass back to

the spinal canal from the sympathetic ganglia. In large part

it will result, as has been before suggested, from muscle con-

tracture or other lesion which produces an excess of afferent

impulses by way of the spinal sensory nerves.

Notice should further be taken of the fact that with all the

spinal nerves, both anterior and posterior branches, there pass,

through, connection by grey rami, sympathetic fibres received

from cells in the three cervical ganglia. These fibres are con-

cerned with VASOMOTioN to the vessels of the muscles and super-

ficial tissues; pilo-motor influences to the involuntary mus-

cles in the skin; and secretory impulses to the sweat glands.

Hence lesion to the sympathetic will be accountable for nu-

merous skin and superficial muscle disorders in the facial, occipi-

tal, and upper thoracic areas. Pimples of various kinds, erup-

tions, dry and scaly skin conditions, excessive or deficient sweat

or sebaceous secretions, and numerous other states of these areas

are common and are presumably related to the cervical lesions

that are found.
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CHAPTER XIII.

THORACIC AND LUMBAR LESIONS—SPINAL.

Thoracic Lesions—General.

Thoracic lesions involving the spine are among the more

common and important, for it is in this part of the cord that

most of the efferent fibres associated with the sympathetic nerv-

ous system pass from the spinal cord through the mediation of

the white rami. A few of the characteristic lesions will be de-

scribed and later their treatment and effects discussed.

In making the examination it is desirable to do so first with

the patient in the sitting posture. For purposes of inspection

the skin should be bared. Note the position in which the spine

is held. There should be, when the individual sits in a natural

and easy position, a posterior curve beginning with the sec-

ond and extending to the twelfth, with the most prominent part

of the convexity at the seventh or eighth process. In many
cases there will be either an exaggeration of this curve or a par-

tial or even complete obliteration of it. Before determining

that it is an abnormal condition the patient should be made to

vary the curve by sitting over-erect and by "sinking" the spine

upon itself to throw it as posterior as is possible. By obser-

vation in the several positions there will be less possibility of

error. A very common condition of the upper thoracic spine

is the flat inter-scapular region. As a result of this flattening

there is presented a more or less straight condition of the spine

as a whole, owing to a secondary and compensatory straight-

ening in the lumbar region. Further, the transverse processes

should be noted, since a spine, if examined by reference to its

spinous processes, will appear straighter owing to their greater

obliquity in the thoracic than in the other regions, than if ex-

amined by reference to its transverse processes. These trans-

verse processes will be difficult to detect by the average stu-
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dent, since the more or less marked protuberance and the de-

pression external to it as seen in the skeleton, will be quite com-

pletely covered by ligamentous and muscular tissues in the

average living subject. They can usually be detected if care

be exercised, about one and one-half inches to the side of the

spinous process. Remember further that the spinous process

of the typical thoracic vertebra is on a line, not with its own
transverse processes but with those of the vertebra next be-

llow or in some cases the second one below. A fairly good rule

to remember which must not be applied too rigidly is this:

If on bending the head well forward the spinous processes of the

thoracic vertebrse below the second can easily be seen, the flat-

tening is not very serious. If they are not drawn out sufficiently

to be noticed on inspection it is fairly good evidence that there

is an abnormal flattening. It will be noted further that in such

a lesion the antero-posterior diameter of the upper and per-

haps lower part of the chest will be lessened. This can be best

noted by applying a hand on either aspect and then noting the

distance between them. Aid will be further given if the patient

is asked to respire deeply, noticing the amount of expansion

possible, and the freedom of movement of the upper chest.

In many cases but by no means all, with the flat thoracic state

will be associated a general thickening of the deep tissue so that

undue rigidity may be manifest. In long standing cases of this

kind there may be little or no muscle contracture apparent,

but in many, if care is taken in palpation, various areas will be

detected where not only muscle thickening will be felt but also

TENDERNESS over Certain areas will be experienced by the patient.

Especially will the upper part of the thoracic spine be often in-

volved in muscular disorder. In the author's personal exper-

ience very few flat thoracic regions are found unassociated with a

contractured state of the rhomboids and deeper muscles on either

side of the third thoracic vertebra.

Difficult as it may be to determine whether the flatness is

normal or otherwise, it seems to the average beginner to be still

more difficult to overcome the condition when once diagnosed.
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This arises partly from the fact that in many cases the condi-

tion IS NORMAL and hence should not be treated. But it is also

true that the spine distorted in an antero-posterior direction is,

other things being equal, more difficult to overcome than a lat-

eral displacement, and especially is this true of the upper thor-

acic. In a few cases an ideal condition cannot be brought about,

but in most a sufficient return toward normal can be effected

to prevent further serious disorder from the lesion. The meth-
ods for reducing the condition are numerous but only a few will

be indicated. Note that any method which produces a con-

vexity POSTERIORLY will tend to force the part back, but the

method unassisted will avail little. Hence to make the force

acting in the posterior direction effective, a movement laterally

or in a rotary manner will give opportunity. One method con-

sists in strongly bending the head forward, thus putting ten-

sion on the ligamentum nuchae which is continuous with the

supraspinous ligaments. i Note that the direction of the spinous

process of the thoracic vertebra is backward and markedly

downward. Hence the force of the upward pull will have a power-

ful leverage in producing movement of the part. Then while

one hand is directing this movement the other is used to manip-

ulate the vertebra from side to side. At the same time the

head may be rotated to the side, which will give a lateral tend-

ency to the force. This movement is most satisfactorily exe-

cuted while the patient is on a low stool with the physician stand-

ing at the side. In another method, with the patient on the

stool, the physician may stand in front with the toe of his shoe

on the stool and his knee against the upper sternum, separated

from it by sufficient padding to diffuse the pressure and pre-

vent depression of the ribs. Then bending the head forward

he reaches over on either side of the spine and while slight pres-

sure is exerted laterally so as to spring the ribs, the vertebrse

may be rotated from side to side. This treatment is to be used

with UTMOST CAUTION and in any case where there is disorder

or weakness in the upper ribs or marked disease in the chest

structures much pressure with the knee is contra-indicated.

1. See Fig. 22.
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The advantage of this movement hes in the fact that direct

backward pressure upon the anterior vertebrae may be exerted

through the mediation of the ribs. Another method con-

sists in making use of the scapular muscles which attach to the

vertebrae. The patient lies on the side, the arm is drawn strongly

down and across the chest. This of itself will tend to draw

the vertebrae somewhat back and if assisted by the other hand

in working the spinous processes from side to side the result

will be quite satisfactory. In all such conditions the physician

must rely largely upon the lateral movement of the indivi-

dual vertebrae to assist the organism in making the adjustment.

Another common condition associated with the thoracic

spine is a lateral swerve. In many cases this will be on the side

of greatest muscular activity and hence perhaps be partly a

normal condition. In this lesion the inore prominent angles

of the ribs on the convex side will be the most striking feature

in the examination. Along with this there will be a greater

noticeability of the transverse processes on the convex and an

obscured condition on the concave side. The treatment will con-

sist in exaggeration of the lesion by strong forcing of the spine to

the convexity, then by exerting pressure upon that side, with

rotation, the part is forced in the opposite direction. This treat-

ment may be made with the patient in the sitting posture or

lying upon the side. In most curvature conditions it is more

satisfactory to exert pressure upon the transverse processes

of the vertebrae and angles and sides of the ribs as well as upon

the spinous processes, since, because of the rotation of the ver-

tebrae which has also occurred, the simple pressure on the spin-

ous process may tend to produce a still greater rotation in the

direction toward which it is already displaced.

In case of thickened ligaments acting as a lesion, greater

or less difficulty is encountered in overcoming the disordered

structure. It must be remembered that the thoracic part of

the spine is comparatively rigid in the normal condition owdng

to the attachment Of the vertebrae to the ribs forming a con-
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tinuous wall which gives the chest the mechanical form of a cylin-

der—a form presenting greater resistance to distortion and per-

mitting of only a slight extent of movement. When, therefore^

the already close articulations have been supplemented by a

thickening of their connecting structures by a previous long con-

tinued state of congestion or inflammation, there will be a mark-

ed resistance to the production of any movement between the

adjacent vertebrae. In overcoming a tightened condition of

any part of the spine diagnosis must be made between the con-

ditions due to simple muscle contracture and those associated

with definite and substantial change in the ligamentous and
other articulating tissues. In most cases the distinction will

not be very difficult owing to the fact that the rigidity depend-

ent upon muscle contracture will vary from time to time and can

temporarily be overcome by methods calculated to relax the

muscles. Further, simple contractured conditions are usually

of recent production while the thickened ligament condition is

one dependent upon irritation continued through a long period

of time. The two conditions may both be present, in which case

the diagnosis will be more or less difficult. Again, the ligamentous

condition may follow the muscular disorder since both condi-

tions are dependent upon some kind of spinal irritation. As a

matter of actual observation it would seem that by the time

the ligamentous rigidity has become established the muscular

contracture has to a greater or less extent disappeared. In

overcoming the rigidity due to muscle contracture it is only

necessary to bear in mind the methods of reducing contractures

which have been referred to in a previous chapter. Various ro-

tations of the spine in the region of innervation of the muscles

involved will serve to open up the deeper tissues and allow of

greater freedom for vascular and nervous interchange. With

the patient on the ventral surface or on the side, direct pressure

may be applied to the spinal muscles for temporary relaxation.

Usually the tissues are manipulated by the flat of the hand

and not the tips of the fingers. If the latter are used irritation

may result through excessive pressure over a small area. By
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the process of gently applied but deep pressure with a very slight

movement of the tissues underneath the fingers, and by torsion

of the spine and other methods designed to separate and ap-

proximate the origins and insertions, the muscle tissues will

usually yield without any great difficulty. It is not to be ex-

pected that these temporary relaxations will result in a cure,

for in numerous cases the contracture is but a condition depend-

ent upon some further cause, and until the latter be determined

and removed little can be expected in the way of a permanent

cure. Where the rigidity is due to the thickened ligaments the

steady pressure treatment of the muscle is of little avail. This

is a condition which must be more or less forcibly broken

up and hence rather vigorous methods must be employed.

Theoretically the various "breaking up" treatments which

are in common use might seem to be illogical. For if the con-

gestion and the later overgrowth and contraction were due

in the first place to irritation it would seem that those treat-

ments that tend to stretch the ligamentous and other connec-

tive tissues would result in still further irritation and hence

further congestion and overgrowth. But from actual observa-

tion of cases it appears that the fear of further thickening is not

well grounded and that the good resulting from the treatment

is far in excess of any noticeable harm that may be possible.

The treatment is largely the same in principle as that employed

in the preliminary treatment in case of a long standing dislo-

cation of the hip where the muscles and other structures have

become structurally shortened. In such a case rotation of the

limb and other manipulations are employed in order to lengthen

these tissues by stretching processes sufficiently to permit of the

reduction of the dislocation. In applying the various "break-

ing up" treatments it is very essential that the physician shall

know the amount of pressure he is exerting and the effi-

ciency OP his leverages. Otherwise he is likely to produce

rupture of the connecting tissues rather than a simple yielding

of them. Especially is this true with reference to the more an-

terior ligaments, those associated with the bodies of the ver-



278 PRINCIPLES OF OSTEOPATHY.

tebrge. If an examination is made of the skeleton it will be

seen that the spine, especially throughout its thoracic and lum-
bar portions, is not so articulated as to permit of appreciable

anterior convexity. The structural conditions are such as to

allow of a posterior convexity, lateral inclinations, and some-

what of torsion movements, but inappreciably a direct anter-

ior convexity. Hence any forcible attempt to bend the
SPINE IN THIS direction IS TO BE CONDEMNED. There is a meth-
od of treatment designed to stretch and separate the more an-

terior structures which is in common use but which is associated

with considerable danger. With the patient on his ventral sur-

face the lower half of the body is raised from the table by insert-

ing the arm underneath the thighs, or by supporting the latter

in a suspension apparatus. Then as this lower half of the body
is swung from side to side pressure is brought to bear with the

free hand upon the spine where it is desired to produce the break-

ing effect. The pressure with the thumbs vhile exerted down-
ward is also exerted laterally in a direction opposite that of the

swing of the body. This treatment may be efficient and harm-
less IF APPLIED WITH JUDGMENT, but Unfortunately there are a

large number of students and practitioners devoid of a sufficient

amount of that useful faculty, and hence harm is likely to re-

sult in occasional cases. Especially is this the case when the

limbs are supported by a suspension apparatus and the physi-

cian has all his strength free to devote to the local pressure. He
is likely, therefore, to use his strength and weight to a disad-

vantage to the patient.

A GOOD RULE to remember in this connection is that the weight

of the body itself while in this position is sufficient for the spine

to bear, and any additional pressure applied to local points in

the spine should be applied in a lateral direction as much as is

possible. For effects upon the lateral ligaments and other

structures the patient may lie upon his side with the physician

standing in front. The latter with one hand on the hip or the

shoulder and the other reaching over and grasping the spinous

processes, produces a torsion of the body by exerting force with
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each of the hands but in opposite directions. This will tend

not only to affect the lateral but also the anterior structures and

intervertebral cartilages. A variation of this treatment consists

in making use of the arm by drawing it across the chest and up

by the face, in this way exerting a lateral tension upon the spinous

processes through the medium of the trapezius and other mus-

cles, at the same time assisting at the local point by the free

hand. Or with the patient on the side and standing in front or

behind, a simple, strong bearing down upon the spinous processes

will more or less efficiently spring the spine. For affecting the

posterior structures any method that produces a greater posterior

convexity will be efficient. The method referred to in connec-

tion with the flat thoracic lesion by bending the head strongly for-

ward thus exerting tension upward on the spinous processes may be

employed to advantage. Similarly, with the patient on his

back, the method of "rolling him upon his shoulders" by strongly

flexing the limbs on the body and then lifting the lower part,

may be of some value.

In cases where the posterior convexity is increased, thus

constituting a lesion, there are a number of methods that may
be applied successfully. The diagnosis of such a condition is

usually not difficult. The abnormality is usually found in the

lower part of the thoracic spine though occasionally the upper

part is the one to suffer. While the patient is sitting in his usual

position the spine will appear quite convex. If on assuming a

forcibly erect position the convexity disappears, it suggests,

not a posterior curvature, but a weakened and lax spine. If

the convexity still remains while the patient' is forcing himself

to sit erect, it is quite good evidence of an abnormal condition.

In most cases there will be associated a lessened state of mobil-

ity. Further, the condition of the lower ribs will be notice-

able, the usual condition of these being a depression of the an-

terior extremities, especially marked in the last two whose ends

may be so depressed as to occupy a position nearly on a level

with the ilium. Such cases, usually are dependent on the con-
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tinuation of the posterior convexity throughout the himbar por-

tion of the spine.

A method for overcoming the posterior curvature, and one

which is, with variations, equally applicable to lateral curva-

tures and numerous other lesions, consists in the following:

With the patient on the table or stool the physician stands in

front, reaching around with a hand on either side of the spinal

column, the patient meanwhile leaning forward easily against

the chest of the operator in order to take off any tension of mus-

cles otherwise present and to furnish a chance for rotation by

movement of the body of the physician; then by a direct for-

ward and lateral pressure on the spine, at the same time lifting

up and rotating, a very powerful force is brought to bear. An-
other METHOD, which is a valuable one, is used with the patient

in the same position on the table or stool. In this the physi-

cian stands behind with one hand on the shoulder for purposes

of rotation, the other with thumb or fingers on the lateral as-

pect of the vertebra. Then the shoulder is made to outline a

circle whose plane is in an antero-posterior direction. As the

shoulder is brought backward the hand at the vertebra on the

opposite side of the spine is held immovable. Consequently

the weight of the body acts as the force to drive the part in its

normal direction. Note that the force is not a directly anterior,

but an antero-lateral, one which is always advantageous. Then

reversing the hands, the other shoulder is used and the part is

forced forward and laterally but the last in a direction opposite

to that in the first case. The actual movement will be more

complex than would appear from the description, and at some

TIME DURING THE CIRCUIT EVERY PART OF THE ARTICULAR STRUC-

TURES WILL HAVE BEEN ACTED UPON in a more or less advantageous

manner. Further, at one part of the circuit exaggeration of the

lesion is effected, for as the shoulder goes forward pressure is

exerted downward which tends to throw the spine more posterior.

This treatment is equally' applicable to lateral and to almost any

condition with the exception of the anterior displacements. With

the patient lying prone, direct pressure downward may be made
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upon the transverse processes, but unless lateral movement is

also produced it will not be quite satisfactory. Similarly the

patient may be treated in the position lying on the side.

A method of special value requiring special apparatus has

come into use within recent years. A stool with a back pro-

vided with a sliding part arranged to fit closely on either side

of the row of spinous processes, and a seat bottom unyielding

in nature and with a wedge shaped piece to prevent the ischia

from lateral sliding, constitutes the apparatus. These are pro-

vided for in Dr. Still's chair. With the adjustable piece at the

point of lesion and the physician in front or behind, the shoulders

are grasped and by a figure-of-eight movement the body is

rotated, the only movable part of the body being that above

the fulcrum, the remainder being held by the pressure against

the latter and downward upon the stool. In this treatment

the spine above the fulcrum represents the lever arm, the

''breaking" occurring more or less entirely at the fulcrum. By
sliding the movable part up or down each of the involved ver-

tebrae may be acted upon. Owing to the interference presented

by the arms of the standard supporting the movable fulcrum,

there is little possibility of drawing the patient too far poster-

iorly and hence doing harm. A method of getting a fixed point

by applying the knee or knees to the part has long been in use,

and where applied with caution is of much value. With the

patient on a low stool and the physician standing behind, the

latter places the toe of his shoe on the stool and his knee at the

side of the spinous process. Then by movement of the shoulders

the body is rotated about the knee as a fixed point. With the

physician sitting, both knees may be used except where the

scapulae are too closely approximated to the spine. In this

treatment there is always danger from theiact that the physi-

cian is not aware of the amount of leverage he is using. It is

necessary to emphasize the point that the knee knows noth-

ing OF pressure. In case of the fingers and hand there is de-

veloped by training a sense of pressure and of weight. Hence

with the fingers as the fulcrum the judgment of the physician

19
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is enhanced. Not so with the knee. True, the hands are placed

on the shoulders when the knee is used and hence are in a posi-

tion to judge of the pressure; but in most cases the physician will

be thinking of keeping the knee in place and will ignore the

hands. It is further true that the tissues over the knee as well

as those over the spine are quite movable; unless care is taken

during the application the knee may slip to the side and shock

be produced or even greater injury done. Altogether, if the

knee treatment is used at. all it is to be done with full knowl-

edge of the cautions necessary.

Thoracic Lesions—Local.

In addition to these several forms of general thoracic spinal

lesions there are many of a distinctly local character. Of these,

torsion between two adjacent vertebrae is common. In such a

case there is lateral deviation of the spinous process; differences

between the prominence of the two transverse processes and

between these and similar adjacent ones; greater prominence

of the angle of the rib on one side; local contractures and dis-

orders. In OVERCOMING the condition pressure is exerted later-

ally upon the spinous and anteriorly upon the prominent trans-

verse process at the same time that rotation is being effected by

any of the numerous methods that have been already suggested.

In many cases separations between adjacent spinous pro-

cesses will be detected. In many of these, if care be taken in

examination, it will be found that the spinous processes imme-

diately above or below the separation are approximated, this

constituting the primary lesion. These separations and approx-

imations are perhaps more likely to occur in the upper than in

the lower thoracic. A rotation about the part and other meth-

ods for producing readjustment of muscular disorders will usual-

ly be effective.

Anterior subluxation of a single vertebra is occasionally noted

by the deeper situation of the spinous and transverse processes

and the pair of ribs with which the vertebra articulates. Back-

ward and inward pressure upon the sides and angles of the ribs
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will assist the rotary manipulation in drawing or forcing it back.

Various other conditions may be met with and will be detected

and corrected by methods similar to those indicated above.

Lumbar Lesions.

The lesions affecting the lumbar portion of the spine are

in general the same in kind as those associated with the thoracic

portion. Owing to the absence of ribs the muscular structures

are relatively more developed and hence in this part muscular

lesions as a rule will be more noticeable because of the greater

amount of tissue involved. In noting the condition it should

be remembered that the normal curve of the lumbar region is

an anterior one beginning Math the lower thoracic and ending

with the prominence of the sacrum. Care should be taken to

determine whether the position assumed by the patient repre-

sents a normal condition. For instance with a good many in-

dividuals a habit is formed of sitting in a rather lax condition

which causes the lower part of the spine to protrude posterior-

ly. In the examination the patient should be requested to sit

in as nearly a normal position as he can; then by comparison of

this condition with that of an extreme erect and extreme lax

posture, more nearly correct judgment can be made. It is in

this portion of the spinal area that the median furrow em-

phasized by Holden becomes of most importance. In numer-

ous cases this groove, at the bottom of which will be found the

row of spinous processes, beginning with the lower thoracic re-

gion and extending to the sacrum will be found to vary in depth,

width, and symmetry of outline. These changes are always

suggestive of spinal lesion, either osseous or muscular. In many
instances the lower boundaries of the groove will be decidedly

prominent and tense, more noticeable when the patient is in the

sitting posture. At the same time the groove may be appre-

ciably narrowed. This is usually dependent upon a condition

of contracture of the more bulky portions of the erector spinse

muscle, and in most cases this again is due to deeper lesion as-

sociated with the lumbar spine, the sacrum, or the innominate
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bones. The correction wilt therefore be dependent upon the ad-

justment of those deeper tissues. A further point to note in the

examination of this part is the condition of the spinous processes.

These are directed horizontally, which marks a distinct differ-

ence between them and the typical thoracic vertebrae. Further,

these are very strongly developed and in many cases pal-

pation along their prominences will suggest a continuous, irreg-

ular, bony ridge, rather than a series of separate processes. This

is especially true of those cases where lesion is present in the

form of thickened ligaments, or in those individuals who are

strongly developed naturally. The condition of the transverse

processes should be noted. These in comparison with those

of the thoracic region are longer and more developed otherwise.

They are also much more subject to variation. Cases are on

record where the process of the first lumbar was mistaken for

the twelfth rib, and by individuals who were fairly careful diag-

nosticians. Usually the mobility of the rib will prevent any

such mistake. These processes are often found quite tender

to touch through the overlying muscular and other tissues. In

such cases it is quite good evidence that something is wrong,

either a contraction of these tissues, which, in contact with the

prominences, produces sensory disorder; or because of a twisted

or otherwise subluxated vertebra the process is more or less

forcibly pressed into the parts and in that manner produces

irritation. Further, the fact should be remembered that there

is in many individuals a greater separation between the

spinous processes of the last thoracic and first lumbar, and also

between the last lumbar and spine of the sacrum. While this

condition seems to be a normal one in many cases, yet experience

would suggest that these two points, especially the latter, are

more than the others subject to lesion condition.

Curvatures, lateral, anterior, and posterior, similar in kind

and extent to those found in the thoracic spine are common

in the lumbar, and will in general be diagnosed and adjusted in

the same way. In most cases the lumbar region will compen-

sate for a thoracic condition, and the reverse may be true.
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Hence in treatment of a lumbar curvature reference should be

made to the condition of the thoracic spine and the treatment

regulated in accordance therewith. In most cases it is not a

matter of absolutely vital importance as to which condition is

the primary one, and in many cases such determination will be

impossible. Both curvatures are attended to in the treatment

and are corrected at the same time. It is probably true that

if the primary curvature alone were corrected the secondary

condition would to a marked extent disappear, but unquestion-

ably the adjustment will be brought about much more quickly

and efficiently when both are treated.

Slight subluxations, such as lateral, anterior, posterior, and

twisted conditions of single vertebrae are, owing to the greater

amount of muscular tissue overlying, usually more difficult of

detection in the lumbar than in the thoracic portion of the spine,

and hence reliance must be made quite largely upon the con-

tracture and other disturbance of the softer tissues. This latter

condition will in most cases be quite well marked. For instance

in the case of a torsion one transverse process owing to its con-

siderable development, will be forced quite prominently into

the softer tissues, and hence a marked contraction and conges-

tion will result which is comparatively easy of detection. An-
terior and posterior subluxations, if more carefully diagnosed,

will often be found to be mere angular antero-posterior changes,

with more or less consequent prominence of the spinous pro-

cess. This is especially true of the fifth lumbar. While the

statement that the fifth lumbar cannot be anterior is one that

is not substantiated by the facts, yet it is a condition much less

common than was formerly believed. An extreme anterior

bending at the junction of the fifth with the sacrum is a much
more common condition than is the real anterior displacement.

The angular condition causes the spinous process to be more or

less obscure and gives rise to the belief that the vertebra is dis-

placed anteriorly. In most of these cases if the patient is placed

in such a position that the lumbar spine may be drawn posterior-

ly the spinous process of the fifth will become apparent. Fur-
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ther, if the direction of the upper portion of the sacrum be noted

the real condition will become obvious, for it will be found that

the upper portion of the sacrum also has receded anteriorly.

But that there are many cases which may with all propriety be

spoken of as anterior fifth lumbar conditions, is certainly true.

The extreme cases of this kind that are met with would show,

if the pathology could be determined, that there had been a

more or less considerable change of the articulating structures

as a whole, including the osseous parts.

For purposes of overcoming such anterior structures two

or three methods may be suggested. With the patient sitting

on a stool the physician stands at the side facing in the opposite

direction, while with the adjacent arm he reaches across the chest

and grasps the body underneath the axilla. Then strongly bend-

ing the patient forward so as to throw the spine posterior,

rotation and lateral movement is given while pressure is exerted

with the free hand upon the tissues lateral to the vertebra in-

volved. Another method which has long been in use and pro-

ductive of much good is one which is rather wearing on the physi-

cian. With the patient lying on his side the physician stands

in front and strongly flexes the thighs upon the abdomen. Then

reaching over with one hand underneath the buttocks, the lower

half of the body is lifted slightly from the table thus allowing

the weight of the body to bend the spine laterally in the lumbar

region. With the other hand the physician reaches over and

grasps the spinous process of the fifth on its under surface, at

the same time lowering the buttocks. By repetition of this

movement a considerable effect is produced in opening up the

tissues while the position in which the patient is held compels

a continuously acting posterior force.

In all of the subluxations associated with the lumbar re-

gion, which is also true of the other parts, it may be necessary

to overcome a part of the muscle contracture previous to ad-

justment of deeper structures. This may be accomplished in

any. of the several ways which have been mentioned.
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CHAPTER XIV.

THORACIC AND LUMBAR LESIONS—COSTAL.

It is not very often that a serious thoracic spinal lesion will

be present without a corresponding rib lesion, the intimate an-

atomical and physiological associations existing between the

two making them more or less interdependent with reference

to their lesions. It is much more true that the rib is dependent

upon the spine than that the spine is dependent upon the rib

for the normal condition. It is quite often that a rib or several

of the ribs will be found in a subluxated condition without ma-

terial disorder of the associated vertebrae, but only rarely that

the spinal lesion leaves the normal condition of the rib intact.

It is to be noticed that the ribs are suspended from their anterior

ends and are supported from their vertebral ends. This support

is the spinal column, through the double articulation between

the rib and the vertebra. Hence any material lesion of the sup-

port will almost certainly involve the rib.

Examination.

In no region of the body is it more necessary to bear in mind

the value of examination in different positions than in case of

the chest region. Unlike the vertebral column, the ribs are in

continuous and obvious activity easily observable on inspec-

tion and palpation. Hence in the examination of the part dur-

ing its functional rest it is a matter rather of degree, since the

resting phase of the respiratory cycle is a definite movement.

The examination will in either case be made while the part is

moving. But by causing the patient to respire deeply the

action will thus be increased above the normal and any abnor-

mal condition associated with the part will likely be made more

prominent. This may be noticeable not only to the examining

physician but the patient himself will probably experience an in-
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crease in the subjective symptoms associated with the disorder.

In numerous cases of recent rib subkixations marked pain will

be manifest and this will be intensified if the patient is made to

inhale as deeply as possible. But on the other hand in produc-

ing this forced activity, part or all of the lesion condition may be

obscured. Hence the examination must be made with the part

in as completely a relaxed condition as is possible. In many
cases thus associated with pain the patient will indicate it by

the position he voluntarily assumes, favoring the side asso-

ciated with the lesion by sitting in a peculiar position or by a

voluntary lessening of the depth of respiration. For purposes

of comparing the movement of the ribs inspection and palpa-

tion both have their advantages. The rise and fall of the chest

wall is easily noticed on inspection. In many cases the patient

will not be able to produce very marked movement of the upper

ribs even though the effort to do so costs him no discomfort.

In such a case the upper ribs have become more or less perma-

nently fixed. In many cases the rise and fall of the chest will

be more easily detected by palpation in applying the palms of

the hands over the anterior chest region. While making the

examination by inspection or palpation comparison of lateral

halves of the chest is of much value. In certain disease condi-

tions there is an appreciable difference in the amplitude of

movement between the two sides. This is especially true of

certain disorders of the lung in which a greater or less degree of

consolidation has occurred. In pneumonia where a complete

lobe of a lung is involved there may be practically no movement

on the involved side while on the normal side through a process of

compensation there will be an increased activity, usually not

of depth but of rapidity. The general shape of the chest

should be noticed with reference to the presence of depressions

or prominences either of which suggests, though it does not prove,

the presence of a disturbed condition. The size of the chest

as well should be noted. In some cases one lateral half of the

chest will be so depressed as to materially lessen its circum-

ference. It should be noted in this connection that with most
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individuals, on the side of the body which is used the most there

will be a greater chest development, e. g., right handed indi-

viduals usually show a greater circumference of the right half

of the chest.

Some General Types.

Any practitioner of experience undoubtedly has been im-

pressed by the fact that the general shape and conformation of

the chest as a whole varies remarkably with individuals both

with reference to normal and abnormal states. In relation to

the normal shape the cyhndrical chest of the young child is

characteristic, while that of the adult shows a marked differ-

ence between the transverse and the antero-posterior diameters,

together with the noticeable change from the roundness of out-

line dependent on the development of the angles of the ribs,

and the more oblique position of the latter with reference to the

spinal column. This latter partly accounts for the abdominal

type of breathing in children and in male adults as compared

with the thoracic type associated with the female adult in whom
there is usually a more depressed condition of the anterior ends

of the ribs. These facts are of considerable value to the stu-

dent, since a failure to recognize them may lead to a serious

error in both diagnosis and treatment. Of the general types

of abnormal chest there are recogniz^ed three which are char-

acteristic: the first is the flat chest which is a condition commonly

found associated with disorders of the lungs. This form is noticed

remarkably often in tuberculosis of the lungs. In a good many
cases it would seem to be a question whether the flattened con-

dition were primary or secondary. It is undoubtedly true that

a wasting away of the lung tissues, which is common in con-

sumption, will result in the gradual depression of the chest es-

pecially in the upper part. It is equally certain that in many
cases the fiat condition exists prior to any infection of the tissue.

Indeed the author is personally persuaded that the so called

hereditary transmission of tuberculosis is little else than the

transmission of a narrowed thorax. In this case the condi-
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tion of the lung tissues is such as to render them more suscepti-

ble to the influence of the tubercle bacillus. It is a signifi-

cant FACT that the pulmonary lesion usually begins near the

apices of the lungs, which is the principal region involved in the

flattening. This flattening is a condition that prevents the nor-

mal nutritive processes and hence the ill-nourished condition

furnishes the favorable soil for the propagation of the micro-

organism. As a modification of this type there is the tapering

Fig. 25.—Normal thorax in comparison with two abnormal types.

chest in which the difference in the diameters is not so marked

while the cavity of the chest partakes of the nature of a cone

the apex of which is at the cervico-thoracic junction. This

condition is also a common one in pulmonary disorders of various

kinds.

A second type is the barrel-shaped chest. This is what

might be termed a modification of the infantile or cylindrical

type. It is much less common than is the flat chest and is per-

haps as often secondary as primary to the disease condition as-

sociated with it. This type is more often noticed in a chronic
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ASTHMATIC Condition and especially where that disease has ter-

minated in EMPHYSEMA. Asthma is a disorder in which con-

siderable bronchial constriction is present due to an irritant

effect upon the nerves distributed to the muscle tissue in the

bronchial walls. Under these circumstances the air is only

with extreme difficulty forced into and out from the alveoli.

Owing to the extreme force that is brought to bear upon the

alveolar walls there ultimately results an exhausted and stretched

condition of the tissue. One of the principal forces in produc-

ing the expiratory phase of respiration is the normal elasticity

of the lung tissue which has been put upon the stretch during

the inspiratory phase when the diaphragm is lowered and the

chest wall lifted upM^ard and outward. Normally this, together

with the other elastic structures, is sufficient to produce the ex-

pulsion of the air in quiet respiration. ,When, therefore, this

elastic condition has been partially or completely destroyed the

tendency of the more or less unopposed inspiratory muscles will

be to keep the lung tissues permanently distended through a

permanent condition of lifted ribs. With less elastic tissue to

draw the chest walls downward and inward the position of the

rib is gradually changed from a greater to a less oblique condi-

tion, which partially accounts for the typical and characteris-

tic barrel shape. In addition to this there is undoubtedly a

disturbance in the articulation between the rib and the vertebra,

and especially at the costo-transverse articulation. This latter

fact is undoubtedly true in the asthmatic attack in which the

barrel shape is quite often manifest, while during the intervals

of the disorder the general shape of the chest may not appear

abnormal.

The third type of the abnormal chest is one dependent up-

on nutritional disorders of the bony tissue itself, and is of such

a character as to give it the partially descriptive name of box-

shaped chest. This is the type that is found associated with

RACHITIS comm-only spoken of as rickets. The disorder in this

condition is not apparently dependent upon disturbance of the

articulation of the rib but upon the change in shape of the rib
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during its growth. The box shape is due to a flattening of the

sides of the chest and with production of a rather abruptly an-

gular condition at the costo-chondral junction. This change

in shape is due to the yielding nature of the abnormal bony tis-

sue which is influenced by the respiratory action. The nutri-

tional disorder is not confined to the ribs but is noticed in con-

nection with other osseous tissues, especially the cranium and

long bones.

Single Ribs.

The LANDMARKS for examination of a single rib are the angle,

the costo-transverse articulation, and the anterior end. While

these are the parts which give the most information with refer-

ence to its condition it is always advisable to follow with the

fingers the outline of the rib throughout its entire extent. With
the possible exception of the first, the head and neck of the rib

are too deeply situated in their anterior relation to the trans-

verse process and the antero-lateral relation to the body of the

vertebra to be detected. In order to better understand the

lesion conditions that are found it is advisable to get a complete

picture of the normal articulations and the normal movements
that take place in connection. The rib has but the two typical

articular mechanisms, namely, the costo-central and the costo-

transverse—the junction of the anterior end of the rib with the

costal cartilage and the latter with the sternum or other car-

tilage not being a typical articulation. Each rib with the ex-

ception of the first, eleventh, and twelfth, articulates with the

bodies of two adjacent vertebra in a wedge-shaped manner

and is bound thereto by ligaments sufficiently strong to prevent

any great possibility of serious luxation, a definite capsule being

present which attaches the rib to both vertebrae and to the in-

tervertebral disc. This articulation permits of a pivot move-

ment. The articulation with the transverse process is one which

permits of considerable freedom of movement and which is the

one more commonly involved in subluxation. Movement of

the rib at this articulation is of a complex nature. Two move-
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MENTS are recognized, one of which consists merely in a roll-

ing of the rib upon the articular surface of the transverse pro-

cess. In this the axis of rotation passes through the two

articulations. A second movement is of a gliding character in

which the axis of rotation is represented by a line passing from

the costo-central articulation to the chondro-sternal junction.

By virtue of this double movement not only is the antero-pos-

terior diameter of the chest increased by the lifting up of the

anterior end of the rib from a less to a greater angle with the

Fig. 26.—Axes of rotation in movement of rib. (After Kirke).

spinal column, but also the transverse diameter is similarly in-

creased by the lifting up of the lateral portion of the rib, thus

causing it to slide as well as to roll upward upon the transverse

process. In the vast majority of cases it will be found that the

lesion consists in an extreme condition of the rib in its relation

to this articular surface. In some cases the rib will be felt rather

prominently above the transverse process, in others it is appar-

ently on a level. In either case the relation it bears to the im-

mediately adjacent ribs should be noticed. In examining for

the rib at the costo-transverse articulation the student will



294 PRINCIPLES OF OSTEOPATHY.

find considerable difficulty in locating the part. While in the

skeleton the prominence of the end of the transverse process and

the depression just external to that prominence are easily noted on

palpation, it is not true of the living subject, for the depression

will be largely filled with connecting structures and the promi-

nence overlaid with muscular and other tissue. If care is taken

in the examination the prominence of the transverse process

will usually be noticed; then with careful palpation just exter-

nal the rounded outline of the rib may be detected. Passing

on externally or laterally the fingers will note the rather abrupt

bend which the rib makes at its angle. This part of the rib is

the most easily detected by the student and, fortunately for

diagnosis, disturbances in the position of the rib will usually

produce obvious change in the relations existing between ad-

jacent angles. The angle of the rib, as already emphasized,

is of value in diagnosis because of its greater comparative prom-

nence. It is of further interest in that it marks a distinct change

in the direction of the course of the rib. Note that at the angle

it is bent and twisted upon itself so that when laid upon the

table the isolated rib will not touch at all points, that all parts

are not in the same plane. This fact makes possible a very dif-

ferent general shape of the chest than would otherwise be. It

further permits of a more complex change in position of one

part of the rib when another is displaced, a slight rotation about

the axis passing through the two articulations at the posterior

part will cause a different change in the position of the anterior

end than would otherwise be the case.

The various forms of lesions have been given names which

are more or less provisional. Thus mention is made of a down-

ward subluxation. It is manifest that several ideas might

be conveyed by such a term. The rib as a whole may be thus

subluxated. This is the condition that should be associated

with the term. In such a case the disorder will be detected by

reference to its relation to the immediately adjacent ribs. The

intercostal space above will be increased throughout its whole

extent while that below will be decreased. In the region of the
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angles the depressed rib will seem to be in direct contact with the

one below. In this condition the space throughout its extent

will be more uniform than in other forms of disorder. In an-

other case of downward subluxation the rib is said to be depressed.

This has reference usually

to the anterior and not to

the posterior part of the rib.

For in many cases the an-

tero-inferior condition will be

associated with a postero-su-

perior change. In such a

case the rib at its articulation

with the transverse process

seems to be resting unusually

high upon the upper part of

the articular surface. This is

but an exaggerated upward

gliding of the rib which in less

degree constitutes a normal

movement. In this condition

it will be noticed that the

space above the anterior part

of the rib will be markedly

widened while that below the

posterior part, from angle

to transverse process, will

be in a similar condition.

Further, at the anterior end, most noticeably at the costo-

chondral junction, the depression in the chest wall will in

many cases be apparent while at the angle it will be un-

usually prominent due to the throwing outward of the

inferior margin of the rib in that region. This condition

is perhaps the most common of all rib disturbances and is the

form commonly referred to as a twisted rib. It may be noticed

in passing that the latter term is often used where the actual

disturbance is so slight as to render certain diagnosis impossible.

Fig. 27.—Subluxation of 1st, 5th and
12th ribs. Arrows indicate direction

of displacement.
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The tenderness on pressure is a valuable aid in diagnosis of lesion

of any of the ribs. This will often be the fact most easily detected.

Most osteopaths have met cases where the tenderness was prac-

tically the only evidence of a disturbed condition. In a typical

rib lesion the area of tenderness will be quite well outlined

and will be found to follow the course of the rib throughout its

whole extent. In many cases the tenderness is uniform along

its course but in others there are local areas of increased sore-

ness, suggesting the typical intercostal neuralgic condi-

tion. If pressure is exerted on any part of the subluxated struc-

ture the pain will be increased.

In most cases of rib subluxation there are in addition to the

above named indications, various conditions of muscular con-

tracture and changes in temperature and color of the parts in-

volved. The more bulky muscles that are found on the poste-

rior part of the thoracic region are usually easily detected in their

abnormal condition. The intercostal and others of the deep

muscles may not be sufficiently deranged to be detected by the

inexperienced. Other evidences being observed it may usual-

ly be assumed with little possibility of error that such a condi-

tion is present. Occasionally one's attention will be called to

a marked difference in the temperature between the tissues

associated with adjacent ribs. If care be taken in inspection

it will also be found more highly colored in the area of greater

temperature, suggesting that the latter condition is due to an

excess of blood from vaso-dilatation or other cause of congestion.

Special Ribs.

The above considerations are given with special reference

to the typical rib. It should be noted that there are several

which are atypical. Of these the first, eleventh, and twelfth

are important. In these three the common peculiarity of a lack of

the typical angle is noted, while in the latter two there is but

the one articulation with the spine and that the costo-central,

and no attachment to sternum or upper ribs in front. Hence

various points of difference are found in the nature, diagnosis,
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and treatment of lesions associated with these special ribs.

In case of the first rib several new factors must be noted.

It is without the typical angle, articulates with but one verte-

bra, and with absence of inter-articular ligament, a greater pos-

sibility of VERTICAL GLIDING of the Vertebral end is presented.

This will help to explain the common condition of an upward sub-

luxation behind. It must be further remembered that the costo-

central articulation is not, in this case, the peculiar wedge mech-

anism which is characteristic where the rib makes union with

two adjacent bodies. The third peculiarity is worthy of men-

tion since it has to do with the cause of subluxations. The

mass of shoulder muscles together with the presence of the

shoulder girdle prevents much possibility of direct violence to the

rib. Hence in most cases the disorder may be traced to a dis-

turbed muscular condition. This is usually associated with the

SCALENI. The function of these muscles is to fix the rib against

the action of the intercostal and other muscles in respiration.

They are usually in a more tense condition than the average mus-

cle, whether in the inspiratory or expiratory phase of respira-

tion, and will therefore usually prevent a downward displace-

ment of the rib. On the other hand they are the prime cause of

the upward displacement. Undue contraction of these mus-

cles will produce disturbance of either the cervical vertebrae or

the first rib. Usually it is the latter that is disturbed. It must

constantly be borne in mind that the scalenal disorder will not

PERSIST WITHOUT A CAUSE ACTING MORE OR LESS CONTINUOUSLY.

In most cases there will be a deeper lesion which affects the in-

nervation to the scaleni, i. e., in the cervical region. It was said

that owing to the strength and continued tension of the scaleni

the first rib will seldom be displaced downward. But note the

following: nearly every first rib subluxated upward is

SUBLUXATED POSTERIORLY, which PERMITS THE ANTERIOR END

AS WELL AS THE WHOLE UPPER ANTERIOR PART OF THE THORAX

TO FALL POSTERIORLY, and hence lessen the antero-posterior dia-

meter of the chest and produce crowding on the structures pass-

ing through the superior opening of the chest. Occasionally cases
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are met which seem to indicate a downward displacement of

the rib as a whole in which the cause may have been traumatic

force from above or muscular tension from below, in either case

sufficient to cause the scaleni to yield. Other disorders of the

upper rib may result from the undue contraction or relaxation

of the muscles attaching to the anterior part of the clavicle and

upper part of the sternum. Among these are the sternomastoid,

sternohyoid, sternothyroid, omohyoid, and thyrohyoid. The

more anterior fibres of the clavicular portion of the trapezius

may also assist in an elevation of the first rib through the attach-

ment of the latter to the clavicle by the subclavian muscle.

In case of the floating ribs, the eleventh and twelfth, still

other differences from the typical conditions present themselves.

These have but the one vertebral articulation and are

attached only to one vertebra each, and hence lack, as in case

of the first, the inter-articular ligament. Owing to their

practical freedom from attachment to the transverse processes

behind and cartilages of the superior ribs in front, these two

have the greatest amount of mobility. This fact is one of func-

tional importance since the region of the body which they oc-

cupy is one where much crowding of tissues is necessary in the

various flexions of the body which are continually taking place.

As a consequence of their looseness of articulation and extreme

mobility in general, they are easily subluxated, and, fortunate

circumstance, easily reduced by the organism itself. Owing

further to their practical suspension between muscular tis-

sues they are largely dependent for position upon the play

of forces concerned with muscles. Direct violence will easily

displace them. Tightened clothing will force them inward

and downward. But unless a considerable subluxation takes

place at the loose vertebral articulation they will in all cases

return to a normal position if irritation be removed from mus-

cular tissue. Among the most common of the displacements

is that in a downward direction. ^ By this is usually meant a

downward depression of the anterior end, although it is by no

means rare that the posterior part may also be depressed. This

1. See Fig. 27.
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condition may be much more extreme than the average student

would beheve possible until he has examined personally a num-
ber of cases. It is hardly an exaggeration to say the twelfth

rib may be almost vertical and parallel to the vertebral
COLUMN. 1 Many cases have been noted where the anterior end

was almost if not quite on a level with the highest point of the

iliac crest. The explanation of such a condition may be difficult.

Normally the rib ends in a smah point of cartilage which lies be-

tween the aponeurotic structures of the oblique and trans-

verse muscles of the abdominal wall, connected to these by
areolar tissue. In the extreme downward forcing of the rib in

most cases it would seem to be a tearing loose from this areolar

tissue and forcing down of the end between the layers of the

muscular and aponeurotic tissue. In some cases it is noted that

there is a general atonic condition of the abdominal walls, in

which case the rib is simply carried along with the yielding tissue.

The wearing of corsets and other tight clothing is one of the most

common causes for this downward depression. From this cause

the rib will only gradually be depressed and hence it is a gradual

yielding of the tissue, not a tearing that results. The tightened

clothing will not necessarily produce a depression downward but

may depress the parts inward which is a condition equally as

faulty. Another cause of the depressed rib is that of overactive

INFRA-COSTAL MUSCLES, abdominal and quadratus lumborum.

The attention of the author has several times been called to a

depressed rib condition where the entire trouble seemed to be a

SUBLUXATED INNOMINATUM procluciug the Condition through

irritation to the nerve distribution of the muscle, or as likely,

to direct tension on the connecting tissues of the latter with a

consequent downward displacement of the rib. Correction of

the innominatum has in a large number of cases very materially

aided if not entirely accomplished reduction of the rib condi-

tion.

In examination of the depressed rib the anterior end of the

twelfth is usually found at a point about on the mid-axillary

line, i. e., the rib reaches about half way to the median line in

1. See Fie;. 27.
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front. In most cases its end can easily be felt on careful palpa-

tion but where it is disturbed in its relations, especially if the case

be a recent one, much tenderness of tissue will be encountered,

hence care must be exercised or additional irritation and con-

tracture will result. The rib can then be followed around to a

point near its central articulation and further data secured for

diagnosis. The anterior end of the eleventh is found above

and more toward the anterior than the posterior part of the

body. In noting the condition of either, the point should be

remembered that these are atypical ribs and hence more sub-

ject to differences in normal size, shape, and position than the

others. In many cases the twelfth is so short as to make possi-

ble the mistake of calling it the transverse process of a lumbar

vertebra. Similarly, we have known of the latter being mis-

taken for a twelfth rib. Simple attention to the fact that the

rib may thus vary in length and mobility will make it extremely

improbable that a careful diagnostician will be mistaken. Yet

such has been the case. Further, the ilio-costal space should

always be examined to determine whether it is widened or narrow-

ed. Naturally this space varies with individuals. In a medium

sized man it will be equal to the breadth of two to four fingers

Where an inequality between the two sides exists it is always

a cause for suspicion that something is wrong. Care must then

be used to determine whether it be due to a faulty innominatum,

lumbar spine, or rib.

Nearly as often there is found an upward displacement of

the anterior end of the rib. This will be noticed from the nar-

rowed space between the anterior end of the rib and the one next

above. In occasional cases the tip of the twelfth seems to be

held by a lock of some kind underneath and behind the anterior

part of the eleventh. The author has personally examined a

number of cases where the course of the rib could be followed

anteriorly till it disappeared underneath the one immediately

above. Just the relation the tissues here bear to each other it

seems impossible to determine. Such cases are usually quite

obstinate.
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Then there are numerous cases where the posterior end has

been displaced upward or downward, or the whole rib has been

forced from its location. In a few it is found subluxated directly

forward and situated so deeply in the tissues as to make its palpa-

tion quite difficult.

Reference has been made in most part to the conditions

associated with the last rib. The same considerations hold with

reference to the eleventh which is similar in its formation,

location, and relations. Occasionally the tenth will also be a

floating rib, since its cartilaginous extension is usually not very

perfect and often becomes broken loose from the cartilage of

the ninth. In most of such cases by movement of the anterior

end a definite crepitus may be felt and sometimes heard. This

seems to be the friction between the broken cartilage and sur-

face to which it was formerly attached.

Adjustment of Ribs.

As a general proposition covering the treatment of rib le-

sions it may be stated that the chest must be considered as a

whole. Each rib is so intricately connected with the adjacent

one that a considerable subluxation of one is altogether unlike-

ly unless associated with some disorder of one or more of the

others. This does not mean that one rib may not be subluxated

and the others remain normal. The author has seen numerous

cases where no abnormal condition whatever could be detected

in the ribs on either side of the one involved and yet the one

showed marked evidence of its perverted condition. As a mat-

ter of fact the larger number of cases with which the osteopath

meets are those where only the slightest amount of actual dis-

placement is present, though the effect of such may not be at all

slight. But it is manifest that where the ribs are normally so

closely approximated and are held between two sheets of mus-
cular and other connective tissue, a very marked actual disturb-

ance of one rib must produce an appreciable change in the next.

This is of practical value when the application is made to treat-

ment. For the tension exerted on one rib must be propagated
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to the next. Hence in adjusting any one of them an efficient

force can be exerted by working upon another, preferably that

next to it. For instance, in an upward and inward crowding

of the anterior end of the eleventh, by tensing the quadratus lum-

borum and lower abdominal muscles a successful tension is ex-

erted on the eleventh, although the principle effect is upon the

twelfth. Similarly, lifting the upper ribs will assist very materi-

ally in overcoming a depressed condition of those lower down.

Before beginning the treatment of any rib condition, es-

pecially if it be one involving several ribs, care must be given

to determine whether the rib disorder is not dependent on a

vertebral disturbance. For in many cases the perverted rib con-

dition is NORMAL TO THE EXISTING SPINAL CONDITION. HeUCe the

treatment to the ribs as a primary consideration is illogical

and will likely be inefficient. The condition and position of the

ribs is far more dependent on that of the vertebrae than is the

position of the vertebrae on that of the ribs. Yet cases of the

last named condition are easily possible. A rib disturbed from

its normal position and maintained thus will quite likely effect

some change in the vertebral relations. The logical treatment

in all these cases is that directed to the [primary disorder.

That overcome, the secondary disorder may adjust itself. Yet

it is found in actual practice that treatment to both structures

is more satisfactory in point of time and efficiency than that

alone to either part and it is entirely reasonable that such should

be true.

So far as specific movements are concerned a few only will

be mentioned—enough to illustrate the principles which under-

lie practically all of the manipulations which are employed.

With reference to the position for treatment osteopaths differ,

but either in the erect or horizontal posture the ribs are quite

satisfactorily adjusted. Any manipulation that will pull

THE RIB forward AND OUT FROM THE ARTICULATIONS WITH THE

SPINAL COLUMN will be effective in greater or less degree. In

most cases the disturbance is associated with the posterior part

of the rib, and that obstruction released, the anterior part will
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be self-adjusted. But additional movement given to the ante-

rior part will add to the efficiency of the treatment in most cases.

The PARTS MADE USE OP in adjustment are usually the angle and

the anterior end, the latter either directly, as may be done by

laying the flat of the hand upon the chest and exerting tension

through sufficiently close approximation to prevent slipping of

the tissues, or by acting through the medium of one or more of

the various muscles which are attached to the anterior and lat-

eral aspects of the ribs. The latter is perhaps the more common
and effective method. Exaggeration of the lesion is made

use of as in most osseous disorders. Hence if the rib be de-

pressed in front and lifted behind, downward pressure is exerted

on the anterior end and an. upward thrust posteriorly as a pre-

liminary to the essentially corrective treatment. With patient

on the left side, in case of lesion of right rib, the physician stands

in front and with the left hand reaches over to the angle of the

rib where pressure may be made in the appropriate direction to

either exaggerate or adjust. Then the patient's right arm is

grasped, drawn downward across the chest and face, and up over

the head. The movement should be executed slowly. For

muscle as well as connective tissue under normal conditions will

yield to a stretching force if gradually applied, more satisfactor-

ily than to the same force quickly applied. In the latter case

the sudden movement will act as a stimulus to additional con-

tracture and that condition is already too much in evidence.

Further, owing to this latter fact, the tissue is in an irritable con-

dition and will respond with greater contracture to a lesser stim-

ulus than would be necessary if the tissue were normal. Note

the reason for the movement. The hand on the angle of

the rib exerts pressure forward as well as in a direction to ex-

aggerate or adjust. This pulls the rib away from its articula-

tion sufficiently to release the deepest structures associated with

the articulation. At the same time the same effect is being pro-

duced by drawing the arm downward across the chest and face

through the mediation of the costo-scapular muscles. As the

arm is lifted over the head a direct upward traction is made on



304 PRINCIPLES OF OSTEOPATHY.

the rib through the pectoral and scapular muscles which power-

fully loosens the structures associated with the rib. Then as

the arm is freed but with pressure still applied posteriorly, the

rib will tend to settle back to its normal relations. This is a

type of a large number of manipulations in common use in which

practically the same principles are made use of. For instance

the same effects are gotten with the physician standing behind

instead of in front of the patient who is in the lateral horizontal

position. In this the knee is sometimes placed at the angle of

the rib and the free hand reaching over is laid flat upon the an-

terior part and in this way additional force and control may be

gotten. Bear in mind the danger always associated with

THE knee treatment. Until the student has become fairlj'

familiar with handling himself and his patient he should leave

all knee treatments alone. Another method in common use

and one which is quite effective, is used with the patient in the

dorsal position. If a left upper rib be involved the physician

stands at the head and to the left of his patient. Then the pa-

tient's left arm is placed between the chest and right arm of the

physician while the right hand of the latter is passed beneath the

cervico-thoracic junction to reach the angle of the rib. At the

same time the physician's other hand may re-enforce the ful-

crum underneath or be employed in direct work upon the an-

terior end of the rib. In this position the physician, by allow-

ing his weight to be carried backward and downward, drawing

the patient's arm strongly with it, may get a very powerful

and satisfactory leverage, especially in those conditions where

there is a generally depressed upper thoracic region. The treat-

ment is unsatisfactory when applied lower down. With the

patient sitting the physician stands in front and reaching around

underneath the axilla places his fingers on the angle of the rib

distal to the spinal column. With the free hand the arm is

grasped and passed in the usual manner over the chest and face.

Or standing behind, the fingers or thumb may be used as the

fulcrum while the arm is rotated. For making a fixed point at

the anterior end of the rib so as to produce movement only
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AT THE VERTEBRAL PART, varioiis metliods are employed, all

based on the same principle as the following one which is made

use of quite commonly by Dr. Still. The patient stands with

chest against the wall or post which prevents material move-

ment of the anterior end. Then making use of the shoulder

girdle to lift on the rib through the serratus magnus and other

scapular and rib muscles, the posterior part of the rib is forced

and guided by the free hand. The same forces are concerned

when the patient lies in the ventral position. With an appara-

tus, such as Dr. Still's chair with its shding fulcrum, addi-

tional advantages are gained. The patient sits, the fulcrum

rests against the angles on each side of the spine and a fixed point

is thereby gained. Then with appropriate movement of arms

or body, standing in front or behind, the ribs are quite satis-

factorily under control. Standing in front the thumbs may be

inserted so as to grasp the pectoral muscles on either side. Then

by Hfting and rotating, the ribs may be quite easily adjusted.

In the case of the first rib, owing to peculiarities already

referred to, a few new and different factors must be considered.

It has already been noted that the upward subluxation is the

more common and that it consists in a sliding of the rib at both

its transverse and central articulations in an upward direction,

owing in most cases to the tension of the scaleni muscles. Nat-

urally the treatment will be the removal of the tension of the

scaleni. Hence in all such cases the cause of the latter should

be sought and removed. Nevertheless it is found that in most

cases this will not be sufficient since the rib will have become

partially adjusted to its new position and must be directly worked

upon for its correction. A method much employed consists

in making use of the scaleni muscles themselves. It is manifest

that for a downward displacement of the rib this treatment

will be entirely appropriate, since by flexing the head to the

opposite side a direct upward traction can be exerted on the

muscles and hence on the rib to which they are attached. . But

in the case where the rib is already too high it must be looked at

from another standpoint. The flexion of the head is used in the
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same way but this merely amounts to an exaggeration of the
LESION. Thus as the head is returned to its normal erect posi-

tion or passed on to the side of the subluxation, downward and

forward pressure is made upon the postero-superior aspect of

the rib through the muscular tissues, and the rib is thus lowered

to its normal situation. For acting upon the anterior end

of the first rib the sternomastoid muscle may be made use of

by bending the head back and to the side. Direct lifting of

the anterior part of the clavicle or an upward lift of the shoulder

girdle as a whole, will, through the subclavian muscle, assist in

the manipulation of the rib through its anterior extremity. Note

that the anterior end can only be palpated over a small area

since the clavicle covers all but a small portion. In case of the

posterior half of the rib little difficulty will be found in detect-

ing the part. Reaching in front of the muscular mass formed

by the trapezius muscle as it passes down over the cervico-tho-

racic junction, the hand is pressed gradually downward and back-

ward and with care the unyielding rib tissue will soon be felt.

The posterior border of the rib is usually too deeply situated to

be readily detected unless it occupies an unusually high posi-

tion.

The floating ribs require in many cases treatment different

from that employed in correction of the others. Owing to the

fact before referred to, that these ribs are largely at the mercy

of the muscle tissues between which they are suspended, the

logical treatment would be directed toward producing an equali-

zation of the tension of these tissues. It is manifest that if the

rib be drawn downward because of contracture of the quadra-

tus lumborum due to a slipped innominatum, replacing the rib

by work upon it directly, while it may be temporarily effective,

will seldom be permanently so. The rational treatment would

consist in overcoming the pelvis distortion. This further fact

should be noted: in very feav cases of a downward sub-

luxation OF the twelfth and eleventh ribs, will the other

lower ribs be in an entirely normal condition. In most

cases if care be taken in diagnosis there will be noted a generally
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depressed condition of the lower part of the chest. Hence the

problem is not simply that of reducing the subluxated twelfth,

but the overcoming of the chest condition as a whole. Even
though the other ribs be in a normal condition aid can be given

toward the adjustment of the twelfth by the methods used to

raise the others. In case of a condition where the lower rib lies

UP AND UNDER THE ONE ABOVE, it is often lielpful to elevate the

upper ribs as well as to give direct treatment toward depressing

the lower. In this way a tendency toward separation of the lock-

ed parts will be produced. Granting that the treatment of the

other ribs may be effective to a marked extent, it is found that

a DIRECT APPLICATION TO THE RIB INVOLVED is usually Still more

so. This may be done in various ways. By a torsion of the

body when the patient lies on his side, produced by exerting

pressure forward on the lower ribs and traction backward on the

ilium, the rib is acted upon through the mediation of the attach-

ed muscles. Still more direct effects may be gotten by apply-

ing the thumb and fingers directly upon the rib. The latter is

usually easily found and in most cases spanned by the thumb
AND FINGERS. Then as the arm is rotated to draw the upper

ribs away from the lower, pressure may be exerted on the latter

in a direction toward the normal situation. Usually the hand is

applied to the rib along its course rather than upon the extreme

anterior end. In most cases of an abnormal condition of the

rib the tissues overlying its end will be quite sensitive to pres-

sure and hence any direct w^ork upon the extreme end is to be

condemned. Especially any careless digging attempts should

not be made. In an occasional case it may be necessary and

possible to get the fingers inserted somewhat under the anterior

end and an upward and outward lift be given. If so, great

care must be exercised and time must be taken to sufficiently

relax the tissues and insinuate the fingers deeply. In most

cases this treatment will be entirely uncalled for.

By making use of the facts in relation to the peculiar con-

dition associated with these lower ribs and applying the general

rules of exaggeration, rotation, and pressure, the physician will
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be able to do effective work in overcoming rib lesions in any
position of the body and in any condition of the rib. The above

suggested movements are representative of a large number that

may be employed to advantage.

Sternum and Cartilages.

It is occasionally noticed that the sternum as a whole or

in part is prominent or depressed in relation to the ribs and
their cartilaginous terminations. In either case the condition may
be spoken of as a lesion in so far as it is producing additional

disturbance. It must not be supposed that such are necessarily

primary disorders. In most cases a rib subluxation is respon-

sible for the abnormal condition of the sternum. Note that the

ONLY articulation of the latter is with the clavicles above and
the rib cartilages laterally. Hence it is dependent upon these

structures. Direct violence of course may cause a depression,

in which case there is likely to be a fractured cartilage. Oc-

casionally the row of cartilages on one side, will be more prom-
inent than that of the opposite side. The junction between
THE RIB and cartilage is not a typical articulation and per-

mits of no appreciable movement. Quite often movement is

noticed but usually it is found to be a fracture. A bending at

the costo-chondral junction takes place to a greater or less ex-

tent during the respiratory actions , but not a gliding movement.
The fact should be remembered that the sternum consists of

three parts more or less independent—parts which may be made to

appear more distinct by lesion conditions. The ensiform is

occasionally abnormal, either lateral, anterior, or posterior. In

such the fault is a nutritive one in which the part has grown into

its abnormal position. The junction of the gladiolus and man-
ubrium should be noted. This is usually easily detected from

its greater prominence and from the fact that the junction be-

tween these is the landmark for the second rib. In pigeon

BREAST this junction is quite angular, though the union is effi-

cient and will permit of little if any movement.

The treatment for such irregularities is directed to the ad-

justment of the ribs and to a gradual pressure applied frequent-
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ly to the prominent parts of the cartilaginous structures. Where

the rib has been broken from its cartilage, as is frequently the

case with the tenth, little likelihood of union is present. Car-

tilage IS AN INERT STRUCTURE and unless perfect approxima-

tion be maintained no union is probable. Fortunately the failure

to unite does not seem to present great disadvantage, although

in occasional cases a continued sensory irritation will be a

source of annoyance. In a few cases exquisite pain is brought

out on pressure over the part. This is true also of cases where

the cartilage has seemingly been wrenched. Usually a freeing

treatment in connection with the rib as well as the part imme-

diately involved will be efficient.

The Clavicle.

The clavicle is occasionally found in a disordered condi-

tion. Numerous slight subluxations occur as a result of direct

violence or as a result of inequality in the tension exerted by

the attached muscles. The same possibilities for lesion are

present in the clavicular articulations as exist in reference to

other osseous structures which present definite articulating sur-

faces. Complete dislocation of the clavicle is common enough

in surgical practice and presents its typical symptoms. It is

not with such a condition that this work deals, as that is suffi-

ciently emphasized in the works on surgery. But the large

number of patients who present themselves complaining of

various pain and other symptoms seemingly related to the clav-

icular structures makes it necessary for the osteopath to examine

carefully into such. A surprisingly large number of slight and

serious disorders have been absolutely cured by overcoming

some hardly appreciable disorder of one or both articulations

of the clavicle. The following typical case illustrates the con-

ditions met with; a young man in lifting the corner of a wagon

box over his shoulder, permitted it to fall, striking him near

the acromio-clavicular junction. For a few days thereafter

some soreness of the tissues and pain on movement of the arm



310 PRINCIPLES OF OSTEOPATHY.

were manifest but within a few weeks no disturbance was noted.

Shortly, however, interference with the free movement of the

shoulder was noticed. Pain was felt on lifting the arm while

weakness of the latter became apparent. On presenting him-

self to the physician some two months after the accident, a diag-

nosis of downward subluxation of the acromial end of the clavicle

was made and treatment given accordingly. The actual change

in position of the part was almost inappreciable though there

was much tenderness and some contracture in close relation to

the articulation. The onlj^ treatment given consisted in sep-

arating the two articulations and a lifting upward of the clavicle.

Two such were given resulting in a complete and rapid recovery

of normal conditions. This case is typical of a large number
of very slight subluxations which, as in the one described, are

produced by traumatism or, as in numerous others, result from

a disturbed equilibrium of the muscle tension. Such cases are

fairly frequent in practice and are among the most satisfactory

to practitioner and patient alike.

The treatment for clavicular lesions is usually a matter of

no great difficulty. Naturally, if the disorder be due to some

fault in the musculature of the bone, the nerve supply for such

must be investigated. In a few of these, overcoming the mus-

cle disorder will be all that is necessary, but in most a direct ap-

plication to the part is helpful if not essential. Any method

which tends to increase the distance between acromion

AND STERNUM will be helpful. The function of the clavicle is

in part to form a brace for the shoulder girdle, and hence nor-

mally there is a continued pressure exerted at either articula-

tion. Separation of the two parts will therefore be advanta-

geous in lessening the points of contact and thereby pennitting

muscular tension as well as the direct work of the physician to

readjust the disturbed relations. In order to directly grasp

the clavicle the physician may stand behind the patient who sits

on a stool. If the left clavicle be involved, the right hand is

passed in front of the patient, the thumb is placed in the supra-

clavicular fossa. Then with the left hand the operator hfts the
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shoulder girdle in a direction upward and forward by means of

the elbow of the patient. This relaxes the tissues associated

with the clavicle and allows the thumb to sink in behind the

bone, after which the part may be grasped between thumb and

fingers. Then by drawing the arm back the articular struc-

tures are separated, and the clavicle can be guided into its nor-

mal situation. In inserting the thumb behind the clavicle care

must be exercised or exquisite pain may be caused. By lifting

the shoulder girdle and in that way raising the clavicle in

FRONT OF THE THUMB WHICH IS HELD STATIONARY, leSS paill and

greater efficiency will result than by forcing the thumb down

behind the part. This same treatment, so far as principles are

concerned, may be used with the patient in the dorsal position.

In this case the fingers rather than the thumb are used to insert

behind the clavicle. For purposes of separation of the artic-

ular STRUCTURES a good method consists in placing the knee

in the back between the shoulders; then with hand on the latter

they are pulled directly backward. The freeing of the articu-

lar surfaces and lessening of tension of associated tissues re-

sulting will often be sufficient to overcome slight lesion of either

end of the bone.

The Scapula.

The scapula is never luxated in the usual sense of that word,

since the only articulation it presents is with the acromial end

of the clavicle and with the head of the humerus. But in oc-

casional cases there is noted a change in position of the scapula

which may be quite marked. The scapula, like the hyoid bone,

is merely suspended between muscular and ligamentou& struc-

tures, and hence any disorder in position that it presents merely

indicates a disturbance in the equilibrium of muscular tension,

due to a weakness of one muscle or set of muscles, or an undue

tonic condition of others. The condition referred to as winged

SCAPULA is a typical case of this kind. In such the latissimus

dorsi which crosses the inferior angle, and other muscles M^hich

attach to the posterior margin of the scapula are in a condition
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of loss of tone. This permits the more anterior and unopposed

muscles to draw the part forM^ard and cause the marked pro-

jection of the angle which is characteristic. In other cases the

scapula is seen to occupy a position too closely approximated

TO THE SPINAL COLUMN. This always suggests an irritation to

the rhomboids and posterior fibres of the serratus magnus. Nor-

mally there is a space equal to a hand's breadth between the

vertebral edges of the two scapulae. This fact will enable the

student to determine a probable displacement. Caution must

be used since the distance varies within wide limits.

The treatment for the displaced scapula will depend on find-

ing and removing the irritation that keeps up the undue con-

tracture, or that has exhausted the tissue producing its atonic

condition. The student should be able to determine from his

knowledge of the musculature the appropriate methods of directly

relaxing the tissue, and from his knowledge of nerve origin the

lesions likely to be responsible for the irritation.
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CHAPTER XV.

THORACIC AND LUMBAR LESIONS—EFFECTS.

Direct Pressure.

Disorders resulting from direct pressure of the spine up-

on the organs are not common, since it is only an extreme an-

terior condition that would sufficiently crowd the structures

to produce disorder. But in many cases associated with a flat-

tened chest the flat upper thoracic spine may interfere directly

with the activity of various of the thoracic viscera. In the lum-

bar portion the spine is occasionally so noticeably anterior as

to be easily palpated from the ventral aspect. Such may, in a

way, produce effects by direct pressure.

Vascular Obstruction.

Interference with vessels is largely limited to the branches

associated with the spinal column belonging to the interverte-

Ibral system. The arteries given off from the intercostals pass

directly back to supply in part the spinal canal structures through

the intervertebral openings, and in part the muscles and super-

ficial tissues on the dorsal aspect. Lesions of the vertebrae or

deep ligamentous structures may, therefore, cause a lessening

of the nutritive supply of the spinal cord, which will produce

any form and number of effects dependent on interference with

the nerve impulses passing from the spinal segment involved.

These effects are discussed more in detail in a succeeding section.

In the same way the venous drainage being impaired, the con-

gestion resulting will seriously impair the nerve discharge. The

MUSCLE contracture by interfering with the normal flow

through the softer tissues of the spine may not only cause dis-

order of their own nutrition but collaterally produce disorder

of the next immediate branches, which pass to the cord, if the

condition is maintained sufficiently long.

21
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In the lumbar part of the spine the lumbar vessels passing

in close relation to the psoas muscle may be interfered with

by abnormal conditions of that structure, in addition to crowd-

ing of the branches that lie, in their relation to the spine, simi-

lar to those in the thoracic portion.

In the upper thoracic region the closeness of the spine to the

sternum and anterior part of the clavicle and first rib may more

or less seriously obstruct the flow through the large vessels

in that region. These are more properly discussed in connec-

tion with the rib lesions because it is usually the rib structures

which are mostly at fault.

Spinal Nerves.

The nerves likely to be involved from lesion of the spine

in the thoracic and lumbar portions are the same in kind as those

in the cervical portion, with the exception of the cranial system

which is not involved. Of the spinal nerves proper the twelve

thoracic and five lumbar are situated in positions where marked

subluxation may produce irritation. The anterior branch of

the first thoracic nerve aids in the formation of the brachial

plexus, that of the second sends an offset to supply the cuta-

neous tissues of the arm, while from the last a branch is sent to

the tissues overlying the hip. With these exceptions the an-

terior branches are continued over the chest and abdomen as the

INTERCOSTAL NERVES. So far as the spine is concerned these

nerves will only be impinged at the intervertebral regions. The

effects from such are varied in number and intensity. Inter-

costal NEURALGIAS are common. These suggest purely an in-

terference with the afferent spinal fibres. If a pair of nerves

be involved it indicates a more central disorder, involving

the segment of the cord with which the nerve is connected.

If a single side be disturbed it is more likely interference with

the nerve or its ganglion cell body on the one side of the spine.

Other disorders of sensation may be present. The motor or-

gans may be involved. Tightening of the chest wall or of the

abdominal parietes, either tonic or spasmodic, may occur,
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while the atonic condition of the abdominal walls is a fairly com-
mon disorder. These spinal nerves, through their connection

with the thoracic and lumbar sympathetic systems, carry fibres

subserving the various functions associated with the latter sys-

tem and are spoken of later. It must further be noted that

there is possibility of disorder of the thoracic viscera from in-

volvement of the intercostals. This is true not only because

of the disturbance of the action and condition of the chest wall,

or through the reflex mechanism, but by Adrtue of the fact that

the terminals of the nerves have been traced across the space

between the wall and the pleurae and into the latter structures.

Hence pleuritic disorders may be partly dependent on spinal

nerve irritation. The posterior branches of the thoracic and
lumbar spinal nerves are distributed to the dorsal structures

both superficial and deep. Irritation to them will produce mus-
cular contracture, sensory disorders, and disturbance of asso-

ciated sympathetic functioning. The "stitch" in the back,

lumbago attacks, and many so called kidney pains, are in most
cases disorders of the sensory nerves in these regions, depend-

ent on vertebral lesion or muscle contracture. Similarly, those

structures of the limbs supplied from the posterior branches

of the lumbar nerves, which include the superficial tissues of the

buttocks and upper thigh, may be involved in numerous forms

of disorder.

With respect to the anterior divisions of the lumbar nerves

numerous facts must be borne in mind. These branches, with

the exception of the fifth, enter the psoas muscle to form the

lumbar plexus. This muscle lies in front of and is attached to

the transverse processes of the lumbar vertebrae. In this situa-

tion there is a very reasonable possibility for irritation, not

only from distorted conditions of the vertebrae themselves thus

initiating muscle contracture or directly affecting the nerves,

but from contraction of that muscle from other causes the

plexus may be disordered in all or any of its parts.

The sacral plexus is in part formed from the fourth and fifth
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lumbar nerves. This plexus lies upon the pyriformis muscle

and enters the great sacro-sciatic foramen where i t contin-

ues as the GREAT SCIATIC AND PUDic NERVES to be distributed

to the limb and various of the pelvic structures.

In discussing the effects of lumbar lesions it is advisable

to mention a few of the more important nerve trunks having

their origin in the lumbar portion of the spinal cord, and trace

in brief some of the more common disorders with which the

practitioner comes in contact. One set of fibres from the lumbar

plexus passes to supply the lower abdominal and genital areas

and to some of the structures on the anterior aspect of the upper

THIGH. Contractures of the psoas muscle or lesions of the lum-

bar region may therefore cause various curvatures and muscu-

lar disorders. Another set passes to be distributed to the antero-

internal areas of the thigh. Among these are several nerves of

special importance. The external cutaneous passes anteriorly

and externally to supply the skin and other cutaneous structures

as far as the knee. The obturator is of special importance in-

asmuch as it often by pain conditions suggests hip or other le-

sions. It is cutaneous, muscular, and articular in its distribu-

tion, supplying both hip and knee-joint and various of the struc-

tures between. The anterior crural, the largest of the more

anterior nerves, is distributed to the antero-internal aspect of

the thigh and in addition sends a few filaments down the leg and

foot. It supplies cutaneous, muscular, vascular, articular, and

osseous tissues. Numerous forms and intensities of disorders

may therefore arise from a lesion in the region of the lumbar spine

or other part in connection with this nerve. In many cases a

severe neuritis similar to involvement of the sciatic nerve is

associated with the anterior crural. Disturbances of the knee

OR hip to which it sends articular branches are common. Dis-

orders of the sciatic nerve may result from the lumbar lesion,

since the lumbar nerves are concerned in the formation of the

sacral plexus. One of the most common causes of sciatica is

a disordered condition of the lumbar spine. Since the sciatic

nerve supplies the remainder of the thigh and leg not before
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mentioned, the possibility of a large number and variety of ef-

fects from lesion affecting its origin is obvious.

In case of all these spinal nerves described it must be con-

stantly borne in mind that they carry, in addition to fibres prop-

erly of a spinal origin, others derived from the sympathetic gang-

lia. Hence many of the sympathetic functions may be inter-

fered with by lesion to the nerve.

Sympathetic Nerves.

The division of the sympathetic system which is associated

with the thoracic part of the spine is of importance from the fact

that it comprehends the area of exit of the avhite rami com-

MUNicantes, and in large part, which is principally dependent

upon the latter fact, comprises the area from which efferent

impulses pass from the central system. Discussion has already

been given to the various functions of the sympathetic filaments

distributed from the cervical ganglia. It remains to show that

the impulses distributed from these cervical ganglia are
largely dependent upon other impulses received from
the spinal cord through the mediation of the thoracic

GANGLIA.. For instance fairly good evidence is presented to show
that the pupillo-dilator fibres that ascend from the super-

ior cervical ganglion leave the spinal cord by the white rami in

the upper thoracic region. The vasomotor fibres that pass

with the carotid and cavernous plexuses to reach the eye, the

ear, and the meninges of the brain, leave the cord in the thoracic

region. It is known that the cardiac accelerators that are

given off from the cervical ganglia by the cardiac nerves all issue

from the thoracic cord in the upper two or three of its segments.

The vasomotor fibres that supply the vertebral, subclavian,

thyroid, and other cervical vessels are also derived from this

region. Hence the general statement is not far wrong that any
DISORDER PRODUCED BY A CERVICAL LESION MAY BE DUPLICATED

BY AN UPPER THORACIC DISTURBANCE.

In addition to the effects upon the fibres that are distributed

by way of the cervical sympathetic, however, there are numer-
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ous additional effects from the upper thoracic lesion. The heart

and aorta may be involved. There has been suggested already
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Fig. 28.—Nervous mechanism of heart.

a way in which the heart may be disordered through disturb-

ances of the accelerator nerves and of the cardiac vasomotors.

These fibres pass out of the upper thoracic segments and in large
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part are carried to the cervical ganglia from whence they are

distributed to the cardiac plexus. Some few fibres may pass

directly from the upper thoracic ganglia and join with that plexus.

It is known that fibres passing from these upper ganglia make

a DIRECT CONNECTION WITH THE THORACIC PLEXUS in close asso-

ciation with the heart. It is reasonable to assume though per-

haps difficult to demonstrate that these fibres have a vasomotor

function in connection with the thoracic aorta. This is inter-

esting as throwing light on the recoil of the aorta following each

systole of the ventricle, for according to Hunter and others the

force of the recoil is greater than the force necessary to cause the

distension in the first place. Disturbances of this condition of

AORTIC TONE may quite materially produce disturbances of the

heart's action. The cardiac disturbance resulting from the very

common upper thoracic lesion is more likely dependent upon

the cardiac accelerators that pass out from the cord in this re-

gion and upon the coronary vasomotors that possibly do so. A
lesion acting as a stimulus to these fibres or their cell bodies in

the cord will in the first place produce increased tone of the cardiac

and arterial muscle, but if kept up sufficiently long, which is

true of most lesions, an exhausted condition will result which

amounts to inhibition and this ultimately means a failing heart.

The upper three or four thoracic segments of the spinal cord rep-

resent then the typical cardiac area of the central nervous system

and the typical region for spinal lesions affecting the

HEART.

This same region is one common for lesions affecting the

arm, and may be spoken of as the vasomotor center for the arm.

The sympathetic fibres reach the tissues of the arm by at least

TWO PATHWAYS. The fibre passing out by way of the white

ramus is conducted from the thoracic ganglion upward into the

inferior cervical ganglion from whence the nerve impulse is carried

by the grey fibre into the cervical nerves forming the brachial

PLEXUS and is distributed with those fibres to the arm. Or in-

stead of passing from the inferior cervical ganglion to connect

with the spinal nerves, fibres are given off directly from the



320 PRINCIPLES OF OSTEOPATHY.

ganglion to form the plexus distributed to the subclavian

ARTERY and its continuation. Hence it is possible that either

of these two courses may be the pathway for disturbed vaso-

motor impulses to the upper limb. Cases are on record where

a lesion as low as the fifth or sixth was directly responsible for

disturbance in the arm. In such case the presumption is that

the fibres constituting the vasomotor mechanism originated in

the cord at this level. Usually the lesion is considerably higher.

Various kinds of effects are noticed in connection with such

BRACHIAL
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SVBCUVlAiW ARTERY
FIBER FROM THORACIC TO
lWrEf?/Of? CERVICAL GAWGLION

Fig. 29.—Diagram of double pathway for impulses to arm from sympathetic
ganglion.

lesion. Superficial disturbances, such as eczema and other

eruptions; sensory disorders in the way of definite pain sen-

sations, or tinglings and numbness; or deeper disorders may be

present, such as malnutrition of the muscles and other tissues,

congestion, and inflammation.

The upper portion of the thoracic spine is also a typical re-

gion for pulmonary disorders. The area from the second to the

seventh thoracic is the vasomotor center for the lung and its

associated structures. That is, from this region white fibres

leave the cord ultimately to carry impulses to the muscle fibres
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in the pulmonary arterioles. These fibres are not as numerous

as are those to some other of the viscera but are fairly easy of

detection. They pass directly from the upper thoracic ganglia

to reach the pulmonary plexuses which are made up by them
with additional fibres received from the cardiac plexus and

numerous filaments derived from the vagus. These direct fibres

carry vasomotor impulses to the lung vessels and sensory

impulses from the tissues back to the cord. It has long been

known that there are tender areas posteriorly between the

shoulders in many diseases of the lungs, and this fact of the sen-

sory distribution helps to explain that condition. Various con-

gestive and inflammatory conditions of the lung tissues will re-

sult from lesion in this spinal area. Bronchitis following ex-

posure of some kind depends upon irritation to vasomotor dis-

tribution in the bronchial mucosa; congestion of the lungs, both

simple and where complicated by pneumonia, is dependent on

similar disorder; pleurisy and affections of the more superficial

parts of the chest wall are

similarly caused; asthma has

its usual lesion in the thoracic

spine and the ribs, while
other disorders of the re-

spiratory mechanism too

numerous to detail are

continually met with, and in

large part depend on irreg-

ularities in the spinal areas

concerned. Not only these

efferent nerves may thus cause

disorder but a ff e r e n t fila-

ments leading from the lung

and chest regions may be

sufficiently irritated to pro-

duce disorder. For it has been

shown that the respiratory

center in the medulla is easily affected by stimuli from the sen-

FiG. 30.—Innervation of lung from sjaii

pathetic system.
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sory fibres contained in the intercostals. Every one has ex-

perienced the spasmodic effect produced on the respiratory ap-

paratus by a sudden coohng of the cutaneous tissues of the chest

region, and all obstetricians know that a smart blow on the
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Fig. 31.—Sympathetic supply of abdominal viscera.

cutaneous tissues tends to initiate the automatic action of the

respiratory center in the case of a new born child when simple

exposure to the air is not a sufficient stimulus. Hence it is not

unreasonable to assume that an increased number of afferent
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impulses from this region dependent on chronic muscle contrac-

ture or other lesion may be an efficient factor in causing a dis-

turbance of the respiratory rhythm, and hence producing greater

liability to other influences of a deleterious character.

The middle and lower part of the thoracic spine is a region of

importance since it represents that part of the cord and sympa-
thetic system which is in direct control of the digestive processes.

From the thoracic ganglia including the fourth to the tenth are

given off efferentes which make vip the greater or lesser splanch-

nic NERVES whose importance to the physician all osteopaths

recognize. The least splanchnic is more concerned with other

than the digestive functions and hence is not considered in this

connection. It is unsafe to put any absolute limits to the

splanchnic area since both physiological experimentation on

the lower animals and osteopathic experience in connection with

human diseases show that the area varies within very wide
limits. For instance lesions as high as the second thoracic and
as low as the tenth have been known to cause stomach disorder.

Whether such a condition indicates that the splanchnic filaments

passing to the stomach in these cases issued from the cord in these

regions of course is not proven, but the assumption is not un-

reasonable. The fibres that pass by way of the splanchnic nerve

and solar plexus to reach the stomach are concerned with nu-

merous functions. It is known that sensory fibres subserving

the sensation of pain pass by this route to reach the spinal cord

and ultimately the sensorium. Disturbance of these fibres from
spinal lesion may create not only sensory reflexes, but by in-

creasing the impulses to the cord segments create local meta-

bolic disorder which will result in excess of outgoing impulses

to the stomach. These fibres contain numerous forms of effer-

ent nerves. The vasomotors, both constrictor and dilator,

pass to the gastric arterioles. One of the most common of

stomach disorders is a temporary congestion or inflammation
(gastritis) of the mucosa. This is probably produced by lesion

affecting the vasomotors. A sour stomach is a common dis-

order. It is usually dependent, not on an excess of the normal
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hydrochloric acid of the stomach, but upon a fermentation

process with hberation of lactic and other organic acids from

changes in the foods present. It is not sufficient to reply that

this fermentation is due to the presence of various forms of

micro-organisms. The normal condition of the stomach pre-

cludes any activity of such bacteria as are not beneficial to the

body. An ill-nourished condition of the stomach dependent

on a deficient nutrient supply is present, and is usually depend-

ent on interference with these nerves. The same interference

may result in excessive, deficient, or changed secretions, since

one of the important controlling factors in secretion is the blood

supply. Whether there are any proper secretory fibres to

the gastric glands through the sympathetic system remains yet

to be satisfactorily demonstrated. There is quite good evidence

that the pneumogastric filaments exercise such a direct control

and it is not unreasonable to assume that the sympathetic, by

disturbance of the other conditions, may likewise interfere with

the normal secretory activity of the vagus. Further, the gen-

eral statement is made that the sympathetic carries viscero-

inhibitors to the alimentary tract including the stomach, while

the vagus carries the viscero-motors. This is undoubtedly true

in so far as the most marked action is concerned, as the usual

result of experimental stimulation of the peripheral end of the

cut sympathetic is an atonic condition of the muscle tissue in

the gastric walls. Hence a lesion acting as an irritant to such

fibres may produce atony of the stomach wall through over-

stimulation of the inhibitors; what is much more likely, through

an exhaustion of the forces associated with the nerve, there will

be an unopposed action of the tissues and hence a final condi-

tion of weakness with dilatation. It has been said that there

are special osteopathic centers for controlling the cardiac and

pyloric orifices, situated respectively in the upper and the lower

gastric areas, the fourth to ninth thoracic. Physoiological evi-

dence is not entirely satisfactory in this respect though most

investigators are agreed that the sympathetic fibrils from the

upper area do exercise a relaxing function in case of the cardiac
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orifice while less evidence is obtainable in case of the pylorus.

The thoracic region from the seventh to the tenth or eleventh

is the vasomotor region for the liver, spleen, and pancreas.

The area for these viscera is not very definitely marked out but

sufficient evidence has been secured to show that this part of the

cord gives off fibres which supply these accessory glandular

structures. It is further known that the portal system of veins

is innervated by similar fibres from the same region. Hence

various conditions of disordered digestion may result from in-

terference with the blood supply to these structures. Obstruc-

tive JAUNDICE is a fairly common condition met with in prac-

tice and is due to swelling and infiltration of the mucous lining

of the bile duct which in turn is dependent upon interference

with the blood supply. Congestion of the liver substance or

hypertrophy following such congestion, or an atrophy follow-

ing the hypertrophy, are also met with and are dependent upon

disordered blood conditions, part of which may come from spinal

lesion. The spleen is occasionally congested, dependent upon

disorder of its vasomotor mechanism. Since the spleen represents

a part of the circulatory apparatus and is probably concerned

with the formation and disintegration of red blood-corpuscles,

the importance of a lesion to its nerve supply is obvious. The

spleen as a whole is an expanded and many-chambered blood-

vessel and undergoes a special rhythm of its own through the

periodic contraction of the strong muscular fibres in its capsule

and trabeculse. A disorder of the pancreas may be the oc-

casion for various symptoms dependent on obstructed nutri-

tive conditions. These symptoms are usually not peculiar and

are not often referred to the pancreatic disorder. It is entirely

reasonable, owing to the fundamental importance of the pan-

creas to the digestive processes, to assume that the organ is often

responsible for the presence of digestive disorders. Recent inves-

tigations relating to the glycogenic function of the pancreas tend

to emphasize more and more the importance of this organ, its

normal action being essential either for the transformation of

glycogen into sugar and of sugar into glycogen, or for making
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the sugar available to the tissue by assisting in oxidation pro-

cesses. Disturbance of this normal action may account for

many of the cases of diabetes mellitus formerly supposed to

be due to liver or even to kidney disorder. This same region

of the cord in all probability may in addition to supplying these

structures with vasomotor fibres, give off fibres of a definite

and direct secretory function, so exercising an influence

directly upon the secreting cells without reference to the control

of the amount of blood. For this belief there is but little direct

experimental evidence. Inasmuch as certain other glandular

structures of the body are known to be supplied by sympathetic

secretory nerves, as the salivary glands, it is not unreasonable to

assume a similar control for these digestive glands. It has fur-

ther been shown experimentally that this region of the spine re-

ceives fibres directly from the viscera through the sympathetic

system, carrying sensory or afferent impulses. Hence lesion

in this part may interfere with the normal flow of impulses from

the viscera to centers, and reflexly produce sensory and motor

disorders of immediate or more remote organs.

The region of the spine from the middle thoracic to the

coccyx represents the area of innervation for the intestines, and

hence lesion of any part of this area may reasonably produce

the various disorders which are common to the intestinal tract.

And experience indicates that it is not theory but fact. For

instance lesions producing constipation have been found as

high as the fourth dorsal and as low as the coccyx. A consider-

ation of the distribution and the function of the sympathetic fila-

ments in this region throws light upon the question. It has

already been stated that in the splanchnic nerves are to be found

fibres subserving the function of motion to the abdominal blood-

vessels. Among the latter must be included those distributed

to the mesenteries and thence to the bowel walls. It is further

stated that vasomotor fibres have been shown to pass from the

solar plexus to supply the portal system of veins. Hence both

the arterial and venous systems of the intestinal structures are

more or less subject to vasomotor control. An excess of blood
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from vaso-dilatation will cause one or both of two effects,

increase of intestinal secretion, and stimulation of the motor

organs in the intestinal walls. In these walls, in connection with

the submucosa and muscle layers, are found the double set of

ganglionic structures, Meissner-Billroth's, and Auerbach's

PLEXUSES. It is believed that these act as local distributing

points for secretory and motor influences respectively. An in-

crease of blood to these regions, therefore, may easily produce

excess of secretion and of motion with a resulting overactive

peristalsis, in which both factors are usually concerned. Hence

a condition of diarrhcea with or without inflammation is often

the result. It must not be assumed that the excessive activ-

ity will be the constant accompaniment of the excess of blood.

It is hot unreasonable that a venosity of the blood resulting

from the continued dilatation may cause a final exhaustion of

the functioning powers of the bowel wall and the opposite of

diarrhoea, constipation, will result. Naturally, other than

these two conditions may occur as an effect of the local disturb-

ance of blood. It is safe to say that any pathological con-

dition possible to a similar structure will result, depending alone

on the cause above mentioned, or by making conditions which

are predisposing to other factors in producing disease. Inter-

ference with the constrictor filaments in the splanchnic will

cause effects at least temporarily more or less opposite to those

associated with dilatation, and we may have ischsemic states,

which lessen secretion and motion. But in either case the ulti-

mate condition is likely to be congestion since the nerve

mechanism will at length become worn out, leaving the inherent

elasticity of the vessel wall as the only factor to limit the amount of

blood present.

There are in addition to the vasomotor fibres, also the vis-

cero-inhibitors. It is usually stated that the sympathetics are

inhibitors to the muscle tissue in the walls of the alimentary

tract, and that the cranial (vagus) and spinal (sacral) are motor

While the view is largely correct there are evidences showing

that both the cerebro-spinal and sympathetic systems are mo-
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tor and inhibitor. This latter fact is not by any means proven

from the common experience of osteopaths that a so called stim-

ulating treatment to the spine is more favorable in constipation,,

while the inhibitory application is most successful in diarrhoea.

There are too many associated factors in the problem to make

such a generalization. In this connection it is advisable to note

that the crossed innervation theory of Basch has been dis-

proved. This theory is one which has been incorporated in

various text-books, and conclusions have been drawn from it

for which there is no justification. In brief it is that the cere-

bro-spinal and sympathetic systems both send motor fibres to

one coat and inhibitory fibres to the other, and that the two are

opposite in action in each of the coats. Along this line a quota-

tion of two paragraphs from Langley may not be amiss: "It

has been asserted that in the gut, the internal generative organs

and the bladder, there is an essential difference in the character

of the nerve fibres received from the sympathetic and of those

received from the vagus or from the pelvic nerve, of such sort that

the sympathetic fibres cause contraction of the circular muscular

coat and inhibition of the longitudinal muscular coat; whilst the

vagus and pelvic nerve cause inliibition of the circular muscu-

lar coat and contraction of the longitudinal muscular coat. A
considerable number of observations which have been made on

the several organs, show that this is not the case. And in the

course of investigation into the innervation of the pelvic vis-

cera by Anderson and myself, results were obtained entirely

inconsistent with this theory. Thus for example stimulation

of the sympathetic causes the most striking longitudinal con-

traction of the vas deferens, and in the rabbit the most obvious

inhibition of the longitudinal coat of the descending colon; and

on the other hand stimulation of the pelvic nerve causes in the

rabbit, in certain circumstances, complete and powerful con-

traction of the circular coat of the descending colon and rectum.

In one case only is there prima facie ground for the theory.

The pelvic nerve causes contraction of the recto-coccygeal mus-

cle; and the sympathetic, if it has any effect at all, which is not
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quite certain, has an inhibitory effect.*** Recent observations

have strengthened the general conchisions arrived at in the text

that the cranial autonomic system sends motor fibres to both

coats of the gut, and that the sympathetic system sends inhibi-

tory fibres to both coats. With regard to this it is to be borne

in mind that the motor effect produced by stimulating a particu-

lar nerve strand varies somewhat in different animals, in differ-

ent parts of the gut, and in different circumstances. The ob-

servations strengthen also the view that the cranial system sends

some inhibitory fibres, and the sympathetic system some motor

fibres to both coats; but it is clear that these fibres vary in num-

ber in the nerves to the different parts of the gut and in different

animals; and although it is perhaps probable that such fibres

occur generally in animals, further evidence is required to place

this view on a sound basis."'

From the foregoing it will be manifest that no definite rules

can be given with regard to the effect of any particular lesion

upon the motor activities of the hollow viscera, and as a matter

of fact from actual experience it is found that the same lesion in

different individuals will produce different effects, or in the same

individual a lesion will produce different effects at different times.

Further it is rather unsafe to make definite rules regarding the

PART OF THE BOWEL likely to be affected. In general both ana-

tomical and physiological facts and clinical experience suggest

that THE HIGHER THE LESION IN THE SPINAL AREA THE HIGHER

WILL BE THE PATHOLOGICAL CONDITION IN THE INTESTINAL CANAL,

Ovarian and uterine disorders are quite often resulting con*-

ditions from vertebral lesion or muscular contracture from the

ninth to the twelfth, as well as from regions lower down. The

explanation is not particularly difficult since fibres forming the

OVARIAN PLEXUS, which is one secondary to the solar plexus,

have been traced back to the ganglia of the sympathetic cord in

this region. These fibres are largely vasomotor in function and

hence control the amount.of blood to the ovary and uterus. In

OVARIAN COLIC it is quite common to find marked contracture

1 Schafer; Text-Book of Physiology, Vol. II, pp. 602-3-695.

22
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in these spinal tissues which may be either primary or second-

ary. Inflammatory conditions of this organ will also be as-

sociated with similar lesions, while disturbances of the men-

strual period and various other uterine disorders are quite

commonly dependent upon the lesion. Through this same chan-

nel pass sensory fibres from the uterus and ovary.

From the tenth thoracic to the first or second lumbar is

represented the typical region for kidney disorders. From the

lower two or three thoracic ganglia, more especially from the

last and occasionally from the upper lumbar ganglia, arise fibres

that pass to form the least splanchnic. This nerve is distrib-

uted in large part to the renal vessels from whence they are

carried to the arterioles in the renal substance. They exercise

a control over the lumen of the arterioles and thus regulate the

rapidity of the excretory function of the kidney, for it is known
that the excretion varies directly with the blood flow and blood

pressure in the arterioles. Lesions in this region of the spine

will produce congestions, disturbed urinary secretion, inflamma-

tions, and other disorders associated with a disturbed blood sup-

ply. Further, some of the sympathetic fibrils have been traced

into the membrane supporting the epithelial cells of the tubules,

which suggests a direct control of the secretion process, al-

though little experimental evidence for such a control has been

presented. Some of the fibres associated with the renal plexus

are also afferent and convey the sensations of pain which are

common accompaniment of kidney disorders, and also sub-

serve the function of afferent pathways for the kidney reflexes.

It has been found that quiet pressure in this region of the spine

is often effective in reducing the pain associated with renal

colic. In this condition the renal calculus is passing through

the ureter and it is the irritation from its presence that causes the

extreme distress. Quain states that sensory nerves from the

ureter pass through the last three thoracic and first lumbar ganglia.

In the lumbar portion of the sympathetic system are found

numerous fibres given off to supply the abdominal aortic plexus,

through which they are continued downward into the forma-
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tion of the hypogastric plexus, which also receives filaments di-

rect from the lumbar ganglia. Through interference with the
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Fig. 22.—Diagram of innervation of pelvic structures.

action of these fibres various diseases of the pelvic structures

may result. Motor fibres to the bladder are among those given
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off from the hypogastric plexus, as well as their antagonists ) the

inhibitors. Lesion, therefore, could reasonably produce a dis-

turbance of micturition. Note that the capacity of the bladder

and hence the frequency of micturition depends in part upon

THE TONE OF THE BLADDER WALL. Where this is excessive there

will be the symptom of increased frequency of discharge. This

suggests a hyperactivity of the motor fibres. On the other

hand an exhausting lesion to these fibres will produce loss of tone

and hence an incomplete and infrequent discharge. Disturb-

ance to the fibres that supply the sphincter mechanism will pro-

duce INCONTINENCE OF URINE. Tliis latter condition is one

very commonly found in children and is usually dependent upon

lesion in the lumbar region. This lesion may interfere with

the outgoing impulses or with the center which is located in the

terminal portion of the cord. There is some evidence also that

VASOMOTOR FIBRES are distributed to the bladder from the lum-

bar sympathetic. Interference with these may reasonably pro-

duce various disorders of nutrition including congestions and

inflammations.

Disorders of the generative organs, both internal and ex-

ternal, are common accompaniments of lumbar lesions. These

are dependent upon the fact that vasomotor fibres to some of

the structures and motor fibres to others pass through the hypo-

gastric and pelvic plexuses to reach the organs.

Throughout the entire lower thoracic and lumbar regions

impulses are given off by the sympathetic fibrils which keep up

the normal chemical and muscular tone of the various abdom-

inal and pelvic structures. Among these must be indicated the

supporting tissues, the ligamentous and peritoneal tissues and

the- abdominal walls which are concerned in affording mechan-

ical support to each of the several organs. If through spinal

lesions, either general or local, the nutrient influences be in part

withheld, these supporting structures must of necessity become

lax and either a general or local ptosis will result. In a typical

case of enteroptosis this appearance of weakened support is

striking. The abdominal walls are flabby, the abdominal con-
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tents lax, yielding, and prolapsed, all suggesting a condition of

more or less complete loss of tone. Hence in addition to the

effects resulting from the primary lesion there will be added

consequences from a general crowding of abdominal contents

downward toward the pelvic cavity. This naturally results

in any one or more of a vast number of disorders such as consti-

pation, bowel obstruction, or appendicitis; ovarian and uterine

disturbance; interrupted excretory functioning and the like.^

Finally through the connection between the lumbar sym-

pathetics and the spinal nerves, various disorders of the lower

limbs may result. Vasomotor disturbances of the skin pro-

ducing eruptions and irritations, disorders of secretion of sweat

and sebum; while inflammatory states of the sciatic and other

nerves are common.

Direct Pressure From Ribs.

So far as both experience and abstract theory are concerned

a rib lesion may be responsible for the same kind of disorders

that are known to be associated with lesions in the thoracic spine.

Not only that but the results are largely produced in the same

way, through the mediation of disturbed sympathetic connec-

tions and interference with the spinal nerves. But there are

other possible and common disorders associated with rib sub-

luxations that are not produced so commonly by the verte-

bral disorder. Various of the thoracic organs are occasionally

involved in disorder through a direct pressure condition. Refer-

ence has been made to the condition of a flat chest as one type

of general rib disorder. This flattening, in so far as the organs

are unable to adjust themselves to the changed shape, must of

necessity interfere with their normal activity. There is pro-

vided for each thoracic organ a certain amount of room in which

to perform its function. When that space is encroached upon

by an approximation of the thoracic walls disorder will almost

1 . For a comprehensive study of this problem the reader is referred to
the chapter on "The Abdomen" in Dr. Still's Philosophy and Mechanical
Principles of Osteopathy.
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certainly result. Typically, there results from the flattened

chest some disorder of the lungs. The majority of individuals

who are afflicted with pulmonary consumption present this

flattened type. Along with the lessening in the antero-pos-

terior diameter there is also a limited chest expansion. This

is due in part to a loss of vitalit}^ in the respiratory mechanism

itself but in part to a lessened pliability of the chest wall de-

pendent on a proportionately increased amount of non-elastic

tissue. While such a condition is not entirely a direct pressure

on the lung structures, yet in so far as it prevents a normal ex-

pansion of the lung tissue it is the same in effect. In connec-

tion with this flattened condition associated with tuberculosis

it is a significant fact that the apical portion of the lung first be-

comes involved. In part this may be explained by the fact

that there is a lessened exercising of this region of the lung when-

ever the flat condition is present. It is noted, however, that

it is not the extreme apex that first is involved, but a point an

inch or two below the apex. This corresponds to the region

ACROSS WHICH PASSES THE UPPER PART OF THE STERNUM AND

ANTERIOR ENDS OF CLAVICLE AND FIRST RIB a fact which is UOt

without significance.

In the same way various disorders of the heart may arise.

Normally the heart, a trifle above its apex, lies in direct contact

with the chest wall with only the pericardium interposed. This

point is in the region of the flfth rib below and internal to the

left nipple. It is manifest that a narrowed chest in this region

may interfere with the normal action of the heart. As a mat-

ter of clinical experience it is found that such a condition is oc-

casionally present. The author has seen case after case of pal-

pitation and other irregular heart action, as well as disorders of

a more serious nature, temporarily and permanently relieved by

the simple expedient of opening up the chest cavity by some

of the methods for elevating the ribs. It has been stated that

the fifth rib is more commonly involved in such cases where a

single rib produces the pressure effect. From personal experi-

ence the author is not ready to assent to this proposition though
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it may reasonably be true. In most cases where a true direct

pressure effect is produced it is a condition involving a series

OF RIBS rather than a single one. A case in the clinic depart-

ment of the American School presented all the evidences of

ANGINA PECTORIS in which the lesion was a distinctly depressed

thorax; relief is usually obtained by attention to increasing the

chest capacity. Another case which came under the personal

observation of the writer was one of bradycardia. It was one

of long standing and little discomfort seemed directly traceable

to it. The heart rate when first examined was about fifty. No
lesion aside from a generally lessened antero-posterior diameter

of the chest could be detected and it was decided that, provided

the condition was not a normal one, it was due to this depression.

Treatment was directed to the elevation of the ribs with a result

rather surprising as well as gratifying. Within three months
the heart rate was increased to sixty-five. Treatment was then

discontinued but the heart rate remained at this figure, while

the patient's general condition was considerably improved.

The abdominal organs may suffer as a direct result of the

thoracic depression. While the practice of tight lacing has been

in recent years very considerably modified, it is still indulged in to

a sufficient extent to furnish a large number of cases presenting

deformed lower thoracic regions with consequent disorder of

abdominal and pelvic viscera. It is perfectly apparent to one

who knows the structural condition involved, that any force

that continually depresses the lower part of the chest must of

necessity produce a ptosis of the abdominal organs. As a re-

sult of this, ill effects upon the pelvic viscera are sure to follow.

Dr. Still has emphasized the importance of the abdomen and the

effects of a crowded condition of its viscera upon the pelvic struc-

tures. It is without question true that a large number of the

diseases affecting the latter are directly traceable to visceral dis-

placements in the abdomen due to depressed rib conditions. Case

after case presents itself in which all varieties of abdominal and

pelvic disorders are undoubtedly due to the weakened lower

thoracic and abdominal structures. The liver is often found
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occupying a position much below its ordinary situation. This

usually results in disturbance of its own metabolism with con-

sequent disturbance of its functions. But owing to its displaced

condition the more serious effects are found in connection with the

other viscera which become affected secondarily to the liver

disorder. This is strikingly true of kidney complaints. Sta-

tistics show that the majority of cases of floating kidney are

associated with the right side. Normally the right kidney occu-

pies a lower level than does the left on account of the contiguity

of the liver. Downward displacement of the latter will there-

fore help to explain the greater frequency of displacement of

the right kidney. It is entirely likely that with more careful

observation such cases will present a fairly typical depressed

chest in the lower half of the thorax. The relation of the

LAST rib to the KIDNEY should be noted. Generally the rib

crosses the junction of the upper with the middle third of the

kidney, the latter lying directly in front and only separated

from it by adipose tissue and the margin of the diaphragm at

the attachment of the latter to the rib. Hence a marked lux-

ation of this rib, which is not at all uncommon, may be of itself

sufficient to severely impair the position or condition of the or-

gan. Occasionally cases are met with showing more or less

serious interference with the renal function which are most sat-

isfactorily explained in this way.

The stomach and intestines may suffer from direct pressure

conditions. Not that the ribs or cartilages are sufficiently close

to exert the pressure on the walls of these organs. For it must

be remembered that in the quiet and empty condition the stomach

does not lie in contact with the abdominal or thoracic wall.

Only when it is considerably distended does it crowd the asso-

ciated viscera aside and come into relation with the anterior

wall of the abdomen. But through the general crowding of

the viscera in the narrowed chest, the stomach as well as other

of the abdominal organs will suffer. In the same way disorders

of the intestines are often caused. Enteroptosis is often as-

sociated with the tapering chest. This may be in part due to a
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crowding but it is altogether likely that a spinal lesion will also

be found which interferes with the innervation and hence the

tonicity of the bowel and its supports. Constipation or diar-

rhoea may result and will only be permanently overcome by at-

tention to the elevation of the ribs.

Rib Pressure on Vascular Channels.

Rib subluxations are undoubtedly responsible for numer-

ous disorders dependent on interference with the vascular struc-

tures. Owing to a similarity in effect, clavicular lesions will

be included in this discussion. Among the vessels interfered

with are those passing into or through the superior opening of

the thorax, namely, in-

nominate, carotid, sub-

clavian, internal mam-
mary, and superior in-

tercostal arteries, the

innominate and thyroid

veins, and the thoracic

duct. These with theii^

branches and tributaries

are all more or less sub-

ject to pressure from a

narrowed antero-pos-

terior diameter of the

opening, the a v e Br a G e

diameter of which, according to Gray, is about two inches.

Hence in order that there shall be no impairment of function

of any of the forty or more structures which pass through, this

opening must be maintained in its diameter. It is necessary

to bear in mind that the effect from pressure on the vessels may
be double, an effect on the part to which the vessel carries its

contents, and the the part from which it passes. For instance if

the pressure becomes obstructive to the flow through the carotid

artery, the neck and cephalic structures will suffer from lessened

nutrition, while the heart will be irritated because of a greater

Fig. 33.—Superior opening of thorax.
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resistance to the blood flow. In like manner pressure on the

jugular veins will produce a congestion in the parts which they

drain as well as lessening the total inflow into the heart with a

possible lowered general blood pressure.

From the lessened diameter lesion, therefore, the physician

may find occasional disorders of the heart and of all those

structures which are associated with the distribution of the ves-

sels which pass through the superior opening. Hence disorders

of the head and neck, of the arm and shoulder, and of the upper

chest and mammary regions are common. Occasionally con-

gestive headaches are relieved by lifting up the anterior upper

chest structures. Affections of the thyroid gland have been

caused by a closeness of structures in the region of the inferior

veins. The author knew of a case of vascular goitre temporarily

reduced in size nearly one-half by a single treatment designed to

lift up the anterior end of the clavicle and first rib. In most

cases of goitre, however, there will be increase in parenchyma-

tous or connective tissue and hence the physician should not

expect the swelling to disappear immediately. In a large num-
ber of cases of goitre, whether of the vascular or increased tissue

forms, there is found a tightness, primary or secondary, which

on removal gives much relief if it does not effect a cure. In

the dropping back of the anterior end of clavicle and first rib

in many individuals there is an approximation of these two struc-

tures near the point where the subclavian artery passes over

to become the axillary. An obstruction to the flow of blood to

and from the arm will likely result and greater or less impair-

ment of nutrition follow. This will partly depend upon the effect

of pressure back against the subclavian vessels as they pass

upward from the chest cavity. A branch of the subclavian,

the vertebral, may likewise suffer, and hence disorders of the

spinal column and associated tissues result. Mammary dis-

orders are often found associated with a lessened antero-pos-

terior diameter of the opening and if not caused by such lesion,

are undoubtedly aggravated by it or prevented from imme-

diate recovery. Stagnation of lymph from pressure upon the
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THORACIC DUCT may occur. This duct, carrying the lymph

received from the greater part of the body, passes into the cer-

\dco-thoracic region, bends over and empties into the subclavian

vein or the internal jugular at the junction of the latter with

the former. This structure, like the vein, has little resisting

power and hence less pressure from without will be required

to impede the flow than would be true of the artery. Dr. Still

continually emphasizes the importance of the lymph flow for

normal conditions of nutrition and elimination, and in this con-

nection the relation of the principal vessel of the system to the

cervico-thoracic structures becomes of increased importance.

The intercostal system of vessels is of much importance in

connection with rib subluxations. When it is remembered

that a depressed thorax means an obstruction to more than

twenty arteries and as many veins, all of comparatively large

size, the significance becomes at once apparent. These are con-

cerned with the nutritive condition of the greater part of the

body walls as well as to structures closely associated with the

latter. Any number and variety of superficial chest disorders

have been caused by various of the rib lesions discussed in a

previous section, and it is an entirely reasonable assumption

that they are at least in part dependent on impaired blood flow

through both artery and vein, by pressure thereon from a sub-

luxated rib or contractured intercostal tissue. The signifi-

cant fact that many cases of anemia present markedly disturbed

chest structures should be noted. The cancellous tissue

within the rib is the seat of formation of red corpuscles. This

activity is necessarily dependent on a free delivery of blood to

the ribs and a drainage from them, both of which are subserved

by the intercostal system. It is known that in anaemia there

is a lessened number of the red corpuscles and usually a lessened

total amount of blood. It is not unreasonable that the de-

pressed chest is a factor bearing a causal relation to the ansemic

state. These vessels further supply the areolar tissue between

the chest wall and pleura as well as distribute branches to the
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structure last named. Hence pleuritic affections may be

caused by the obstruction, or more likely a weakness may be caused

which renders the tissue more susceptible to other factors. Dis-

orders of the MAMMARY GLAND are very commonly associated

with rib subluxations. Slight soreness, considerable inflamma-

tion, simple tumor, and even cancerous conditions have been

found. . Perhaps it is unwise to affirm that a true condition of

the latter has been cured by overcoming the rib lesion. But
a number of cases diagnosed as such have without question been

cured by attention merely to the rib disorder, while numer-

ous cases of simple growths and congestive and inflammatory

conditions have been successfully treated. Lessened secre-

tion OF MILK undoubtedly has resulted from rib subluxation.

A few cases are on record where extensive experimenting along

lines of dieting failed to produce a flow of milk sufficient for the

nourishment of the child where simple adjustment of rib dis-

order permitted a marked and sufficient increase. The inter-

costal system of vessels has its bearing on all such cases and

it is not unreasonable that directly as well as indirectly the blood

flow has been disturbed by the rib lesion. Note that the sup-

ply and. drainage must pass between the ribs to affect the

gland. Hence contractured conditions of the intercostal mus-

cles as well as subluxations of the ribs themselves may reason-

ably affect the flow.

The vessels associated with the diaphragm, according to

Dr. Still, are among the most important in their relation to dis-

ease conditions. A prolapsed diaphragm could undoubtedly

produce greater or less disturbance of blood flow to and from

the heart. Note that the aorta does not pass through but behind

the diaphragm, between the two crura of that structure as they

pass to their attachments to the bodies of the lumbar verte-

brae. In case of a marked disorder of the diaphragm there

could be produced serious impediment to aortic flow. The

vena cava inferior does not pass through the muscular part

of the diaphragm but through the central tendon. Contrac-

ture of the structures would therefore interfere with the vein by
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tightening the fibrous tissue around the opening or drawing the

opening to one side. It must be remembered that the dia-

phragm, in so far as it is striate muscle tissue, is subject to the

same conditions of contracture as are other such muscles. If

but a part of the muscle be involved in a hypertonic or an atonic

condition this will of necessity produce distortion of the struc-

ture as a whole, by virtue of which the various structures which

pass through may be impinged. Naturally the position of

THE DIAPHRAGM is dependent on the condition of the six lower

ribs to which it is attached. Hence if a lesion of one or more

of these be present a greater or less disturbance of the diaphrag-

matic tension will result, and effects immediate or remote be pro-

duced through impairment of blood or nerve flow through the

several openings. Further, since the abdominal structures

are in part dependent upon the diaphragm for their norinal

position, displacement of these may result as a consequence of

impaired nutritive conditions plus the loss of mechanical sup-

port. ^

Rib Pressure on Nerves.

The nerves that may suffer from lesion of the ribs are the

same as those referred to in connection with the spinal lesion.

In addition those which pass through the upper opening of the

thorax are likely to be involved in the crowding which is asso-

ciated with the lessened antero-posterior diameter of the chest.

Notably is this true in case of the pneumogastric. The state-

ment is often seen and heard that a backward luxation of the

inner end of the clavicle or the associated rib will impinge the

nerve. This is not entirely true since the nerve is situated

rather too deeply to be immediately reached by those struc-

tures. But it is virtually true since the crowding of all tlie

structures will involve this nerve equally with the others. From
both abstract reasoning and clinical observation the probabil-

1. For an exhaustive discussion of the osteopathic considerations of the

diaphragm the reader is referred to Hazzard's Practice of Osteopathy, p.

196.
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ity of such a condition is made manifest. Many cases which

present a dry, hacking cough are seemingly entirely dependent

on this crowded condition. The author has seen many such

cases temporarily and permanently relieved by adjustment of

this superior thoracic condition. Evidently the crowding either

directly or reflexly produces the irritation to the inferior laryn-

geal nerves which is responsible for the cough. This is but a

type of the conditions that may result. Any of the other func-

tions with which the vagus is associated may be similarly in-

volved. The PHRENIC also passes through this opening and

might be equally involved. But so far as actual observation

shows, it does not seem to be so frequently disturbed as is the

vagus. The sympathetic cords both pass through this region

and are subject to the same pressure conditions. The numer-

ous effects resulting therefrom have already been referred to in

discussing the cervical and thoracic spinal lesions.

Along the course of the ribs the intercostal nerves are sub-

ject to obstructive lesion in a manner similar to that spoken of

in connection with the artery and vein. Sensory disorders such

as NEURALGIAS are common. These and other conditions that

cause an excess of impulses to pass to the spinal cord may there

initiate changes which will have far-reaching effects. Motor
DISORDERS are frequently noticed. These are contractures and

spasmodic conditions. Through irritation to the fibres which

have been derived from the sympathetic various nutritional

CHANGES will manifest themselves in the chest wall and mam-
mary gland. In connection with the latter it should be noted

that while experimental physiology gives little evidence of any

direct control of mammary secretion by the nervous mechan-

ism the histological findings together with the known conditions

in analogous structures make it extremely likely that such di-

rect control is exercised, and an interference with which will

most certainly produce greater or less disorder. In all likeli-

hood most cases with vascular obstruction are equally with that

obstruction dependent on irritation to the nervous mechanism

of the gland.
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CHAPTER XVI.

PELVIC LESIONS.

An understanding of the structures comprising the pelvis

becomes of special importance when the practitioner realizes

the variety and almost infinite number of disorders that may
result from lesion in this region. Disorders not only to the or-

gans immediately involved but through the reflex those remotely

situated. Every physician of experience will grant that any

organ of the body may suffer as a result of a disturbance of the

generative organs. This is more noticeably true in case of the

female. Gynecologists are becoming more and more convinced

that UTERINE DISPLACEMENTS and Other interferences with the

condition of the uterus are accountable for a large number of

diseases that afflict women. While the author is personally

convinced that the claims of many of the gynecologists are quite

extravagant in this respect, it is granted that there is sufficient

evidence for the general proposition to make it advisable to give

special attention to the consideration of female diseases. But

there is an unfortunate tendency on the part of many to stop

their investigation of causes with the determination, often little

less than pure assumption, of a reflex connection with the genital

disorder. This is greatly to be deplored. While it is with-

out question true that the excess of impulses from a hyper-irri-

tated organ may be responsible for disturbance of another vis-

cus in close nervous connection, yet in most cases where the

effect on the second organ is intense in degree and prolonged in

time the reflex is not the only causal factor. In many cases it

is but an exciting cause acting upon an already weakened organ.

Osteopathic gynecologists insist that in their experience those

cases of uterine disorder which always affect the heart almost

invariably are associated with a lesion condition in one or more
of the various regions typical for cardiac lesions. This is the
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experience of most osteopaths who are sufficiently careful in

their diagnosis, and is true of other organs besides the heart.

While the effects from pelvic lesions are more commonly

related to the generative organs, these do not by any means

constitute all of the possible conditions; but owing to their un-

questioned paramount importance special emphasis is given

them.

Examination and Diagnosis.

The pelvis is composed of that part of the body whose walls

are made up from the sacrum and coccyx posteriorly, the in-

nominate bones laterally and anteriorly, the perineum forming

its floor, and a plane passed horizontally through the spines of

the pubes in front and the upper level of the sacrum behind form-

ing its upper boundary. Note that the region above this plane

bounded laterally by the flaring ilia is not properly a part of the

pelvis though often spoken of as such, but constitutes the lower

part of the cavity of the abdomen.

The important landmarks serving as guides to the diagnos-

tician are the following: crest of the ilium with its anterior and

posterior spines, the sacro-lumbar junction, the ischia, the pubic

junction, and the coccyx. In making a diagnosis of lesion

associated with almost any part of the pelvis, the condition and

position of several of these structures must be taken into

consideration. It is quite true that there is little likelihood of

a marked disorder of one part of the pelvic framework without

an involvement of some other part. A subluxated innominatum

will usually produce disorder of its fellow or of the coccyx, and

distorted conditions of the coccygeal tissues are common accom-

paniments of sacral lesions. It is further true that numerous

disorders of the spine and ribs result from pelvic lesions, the

reasons for which are sufficiently obvious. Hence in the dis-

cussion of lesion of individual parts of the pelvis reference must

continually be made to associated lesion of other parts.

In the examination of the pelvis the sitting posture is, all

things considered, the most satisfactory. In this position the
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tuber ischii are supporting the body and any disturbance in their

relative levels may be indicated by the position assumed. If

one of the innominata, by virtue of an upward subluxation at

the sacral junction, is at a higher level than its fellow there will

in all likehhood be a double lateral swerve of the spine to

compensate for the condition in order to maintain body equi-

librium. In long standing cases of such a disorder the lateral

swerve in the lumbar region will become more or less perma-

nent, thus constituting the secondary and compensatory spinal

curvature. Resulting from this lumbar swerve there will be in

many cases a further compensation in the thoracic spine. In

noting the levels of the two innominata comparison must be

made with several points. The crest of the ilium in normal

average conditions is on a level with the fourth lumbar spine.

By comparison of the two crests with this spine some data may
be gained indicating the nature of the lesion. Similarly com-

parison is to be made between the anterior and posterior spines

of the ilia as well as the levels of the ischia.

In speaking of an upward subluxation of the ilium refer-

' ence must be made to the direction of displacement. In many
cases of such lesion of the innominatum the condition is really

a rotation of the bone about an axis passing horizontally

THROUGH THE PUBIC ARTICULATION. Usually the cause of the

subluxated innominatum is a strong jarring of the bone trans-

mitted through the femur, as in the case of stepping abruptly

and unconsciously upon a lower level; in this case the force is

transmitted by the weight of the spinal column through the

sacrum. In either case the tendency will be for an upward slid-

ing of the innominatum upon the sacro-iliac articulation, but

without necessarily a similar upward sliding at the junction of

the two innominata. Bear in mind the fact that the sacro-iliac

articulation is an arthrodial or gliding joint and in most younger

individuals is supplied with the tj^pical articular structures

including the synovial membrane and fluid. This fact suggests

a fair degree of normal movement between the parts and a con-

siderable possibility in the way of abnormal relations. On the

23
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other hand the junction of the pubes admits of relatively

little gliding movement, the articular cartilages being joined not

Fig. 34.—Showing axes of rotation of innominatum (A). Also effect of body-

weight on position of sacrum and coccyx, as indicated by arrows.

by synovial structures but by strong fibrous connections. In

the condition of upward subluxation there is a twisting of the

inter-pubic softer tissues, which is usually associated with tense-
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ness and tenderness of surrounding tissues but with little rela-

tive change of levels, although in some cases the rotation may
be sufficient to produce a noticeable difference in the relative

antero-posterior positions of the spines or other prominent parts

of the pubic bones. Owing to the further fact that the center

of rotation of the acetabular articulation is but slightly in

FRONT OF A VERTICAL LINE DROPPED FROM THE CENTER OF GRAV-

ITY OF THE BODY, most of the force of the shock will be received

by the sacro-iliac rather than the pubic articulation, with a con-

sequent tendency to produce an exaggeration of the normal

movement of that articulation. But it must not be assumed

that all such upward subluxations are rotations about the pubic

axis. For in many cases there is a noticeable difference in the

levels of the corresponding parts in the two pubic structures,

which suggests either an upward gliding of the entire innomina-

tum or a rotation about an axis passing horizontally

THROUGH THE SACRO-ILIAC ARTICULATION. A simple rotation

about the latter axis can only be slight in degree since, owing

to the long arm represented by the extension forward of the

ramus of the pubic bone, much rotation must result in extreme

movement of the forward end of the arm. Such changes as are

found in the levels of the pubic structures are measured in mil-

limeters OR FRACTIONS THEREOF rather than centimeters, and

hence the rotation about the sa-cro-iliac axis must of necessity

be quite infinitesimal. It is not to be assumed that the in-

finitesimal ROTATION WILL PRODUCE INFINITESIMAL EFFECTS.

For slight as it may be, if it be "off its center," through con-

tinued tension and other irritation which result, disorder of the

first magnitude may follow. A simple twisting strain of this

articulation is often found to result in quite serious disorder.

With reference to the effect of a subluxated innominatum

upon the length of the limb much might be written and still the

subject remain open to dispute. It is 'manifest that the up-

ward movement of one innominatum tends to produce a short-

ening of the corresponding limb. But this certainly is not an
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invariable rule. In some cases where the upward tendency is

quite manifest from the various diagnostic points, there is little

if any change in the apparent length of the limbs, and even in

occasional cases there is an actual lengthening on the same side.

The rule would hold if other things were equal. But in any case

of subluxation other things are likely to be unequal. Note

this fact: any change in the pelvic articulations will

ALMOST invariably PRODUCE A DISTURBANCE IN THE TONE OP

THE MUSCLES AND OTHER SOFTER TISSUES. In the laboratory

it can be shown that section of the sciatic nerve produces a dis-

tinct difference in the length of the limb of the animal experi-

mented upon. This is explained from the known facts relating

to the tone of muscle tissue. Such tone is largely dependent

upon impulses continuallj^ passing to the muscle over its nerve.

And not only the efferent nerve but afferent impulses are es-

sential to the normal tonic condition. If the dorsal (afferent)

root of the spinal nerve be cut and the anterior (efferent) left

intact, a marked loss of tone is produced. This suggests that

any interference with the sensory nerves may produce a disturb-

ance of the tone sufficient to make a difference in the length of

the muscles. That the length of the limb may be increased by
the lax condition of the muscle tissue is proved in the case of

certain of the lower animals. It is reasonably true of man and

numerous cases have been noticed which tend to substantiate

the assumption. The author has personally seen cases where

the limb could actively and passively be shortened a very ap-

preciable distance. In these cases it is necessary to consider

ALL OF THE ARTICULATIONS as being involved in the production

of the condition, the hip, the knee, and the articulations as-

sociated with the ankle and foot. Mere examination of the

cadaver usually shakes one's confidence in the conclusion that

the head of the femur may play up and down appreciably, but

the cadaver is not a sufficient proof that such a condition is im-

possible.

On the other hand an irritating lesion of the pelvis may
increase the tone of the tissues with a consequent shortening of
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the limb as a whole. This condition would explain the short-

ened limb associated with a downward subluxation—a case ex-

ceptionally noticed.

In determining the comparative length of the limbs several

methods may be employed. The usual one is a simple compari-

son without tape line measurement. With the patient on his

back the body is straightened, the limbs equally disposed, and

complete relaxation secured as far as is possible by the patient's

own volition. The rotation of the limbs to secure additional

relaxation for purposes of diagnosis is contra-indicated, since

the relaxation thus secured tends to partially, though tempor-

arily, remove the lesion and make its detection less easy. With

the patient thus disposed and sources of error eliminated as far

as possible, various prominences on the limbs are compared,

the most satisfactory of these being the internal malleoli.

Comparison of the heels of the shoes is not as free from error

and hence is not advised. The further method of tape line

measurement has its advantages. Various points are used in

such determination, from the teeth, the points of the shoulders,

the umbilicus, the anterior superior spines of the iliac bones,

or the pubic articulation. But the best point from which to

measure, because the least subject to variation, is the top of the

sternum.

Having by various means determined that there is an ap-

preciable difference in the length of the limbs due to other than

hip, knee, or ankle disturbances, it remains to determine which

limb be the one involved. For it is manifest that the shorter

or longer one may be the abnormal part. Usually there is little

difficulty in making the distinction. The tenderness and con-

tracture of the tissue is the best sign where the change in posi-

tion is not palpable. In the average case the soreness is on the

side of the lesion and with it the contracture and tightening of

muscle and ligaments. There are three more or less dis-

tinct REGIONS of the pelvic areas where such soreness is most

-manifest, the sacro-iliac articulation, the tissue along the crest

of the ilium, and the pubic articulation. One or more of these

regions almost invariably presents marked tenderness to pres-



350 PRINCIPLES OF OSTEOPATHY.

sure. Occasionally similar tender areas are present on the op-

posite and less involved side, but in most cases it is less in in-

tensity. The contracture and tightening is most noticeable

just median to the posterior superior spine where muscle and

ligamentous structures pass from innominatum to sacrum.

The posterior superior spines of the ilia are important fac-

tors in diagnosis of the relative position of the innominatum and

sacrum. In an upward subluxation or a forward rotation around

either of the axes referred to there will be a corresponding up-

ward lifting of the spine. Where the ilium has been displaced

directly forward the spinous process will appear less prominent,

while if backward it will seem unduly so. An upward sublux-

ation may produce a greater depression median to the spine

owing to the rapid forward as well as upward trend of the pos-

terior surface of the sacrum.

The anterior superior spine of the ilium is a landmark of

less value in diagnosis of innominatum disorders than is the

posterior. In disturbed relations there may be a difference in

the distance between the spine and the umbilicus, which sug-

gests a lesion of one of the innominata. The relative level

of the two is also an important guide.

An understanding of the lesions of tlie sacrum necessitates

a consideration of the mechanical conditions which accomplish

the support of the spinal column. In the first place note that

practically the entire weight of the body with the exception of

the lower limbs is supported upon the upper part of the sacrum.

This necessitates an extremely strong mechanism associated

with the junctions between the sacrum and innominata. The

sacrum does not fit in between the two iliac bones in such a man-

ner as to permit of a perfect wedge action, owing to the fact

that its upper half slopes distinctly forward, thus permit-

ting the spine to act upon it at an angle. Hence the natural

tendency of the weight of the body will not simply be the

forcing of the wedge between the iliac bones, but will continu-

ally tend to FORCE the upper part op the bone forward. ^

This, as is pointed out by Quain and others, will be pre-

1. Sec Fig. 34.
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vented to a considerable extent not only by the posterior sacral

ligaments but also by the great sacro-sciatic ligaments which

anchor the lower half of the sacrum strongly to the ischia. Never-

theless osteopathic experience has been sufficiently extensive

to show that in numerous cases there can be an appreciable dis-

turbance in the relation between the bones. The most common
of these consists in a downward displacement of the sacrum

as a whole and a forward dipping of its upper portion. This

latter action will, owing to the necessity from its structural re-

lations, cause a prominent posterior tendency in the lower
HALF OF THE SACRUM including the articulation between the

sacrum and the coccyx. It is quite a common matter to find

in the case of the sacrum this marked anterior displacement of

the upper part and a posterior lower displacement. The cause

of this condition is quite apparent in most cases—a strain of the

lumbo-sacral junction resulting in a relative weakness which

then permits of a bending forward at this point with a conse-

quent gradual forcing downward of the upper part. In some

cases one side of the sacrum will have yielded more than its fel-

low and as a result there is a twisted condition of the sacrum.

In occasional cases the opposite sacral condition may be noted.

Instead of the anterior dipping of the upper part of the bone an

unduly straight condition is presented. This is often asso-

ciated with the typical straight spine and in many cases seems

to be secondary and compensatory.

Adjustment op Pelvic Structures.

The treatment of pelvic lesions, in so far as it is concerned

with the sacrum and innominate bones, is almost entirely the

adjustment of osseous tissues with comparatively little atten-

tion given to muscle contracture. Dr. Still argues with reason

that in most cases the treatment of sacral and innominate

lesions may be simplified to one or two methods designed to

make use of the fact that the sacrum has been driven downward
between the iliac structures. It is manifest that if the innom-

inate bones be made immovable while the body including the

sacrum, is free, direct use of the latter can be made in withdraw-
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ing the wedge-shape sacrum from its bound condition by a sim-

ple lifting of the body from side to side while the innominata

remain fixed. It is obvious that when a wedge is driven into a

log it can be withdrawn with much greater ease by working it

from side to side than by exerting a straight simple traction

force. That is true also with reference to the sacral wedge

which has been driven downward into the space between the

innominata. Hence one of the most satisfactory methods for

overcoming the condition consists in placing the patient in the

erect position on a stool or other hard-bottomed structure.

Then, while the ischia are held strongly against the seat, the

patient's body is grasped, one hand is placed on the iliac bone,

and with a side-to-side movement with some rotation the pa-

tient is literally lifted up from between two of his own bones.

This treatment may be used on the chair especially constructed

by Dr. Still but is easily applied in connection with any conven-

ient stool or other structure where the pelvis can be held

SOLIDLY AGAINST THE SEAT. Further, it is equally applicable

to all forms of sacral and innominate disorders. With the in-

nominata held immovable any lateral to-and-fro movement of

the body which acts upon the pelvis tends to release it from its

strained condition.

A second method which has long been in use is especially

useful in adjustment of single innominate lesions. With the

patient either upon his side or lying prone upon his chest, the

limb may be grasped in the region of the knee and drawn back-

ward. This exerts a downward traction as well as a forward

one upon the anterior portion of the innominate bone through

the attachment of various muscles but more especially the

strong Y-shaped ilio-femoral ligament which attaches be-

low to the great trochanter and anterior portion of the femur

by the two limbs of the Y, and above to the anterior inferior

spine of the ilium. This ligament is the structure which nor-

mally prevents a hyper-extension of the thigh. In most cases

a distinct resistance can easily be felt when the limb is drawn

back beyond the straight line a short distance. And this point
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represents the danger line. By this is meant that in mak-

ing use of this manipulation only a trifle more pressure should

be used after that resistance is felt, since there is some danger

of injury to the structures. It is especially needful that this

caution should be emphasized because of the long power arm

and comparatively short weight arm, and hence by its use a

powerful force can be applied. This treatment of course ap-

plies more especially to posterior and upward subluxations of

the innominatum, and to anterior conditions of the upper part

of the sacrum, in addition to its use for purposes of exaggerat-

ing THE lesion. For the opposite kind of lesion a similar treat-

ment is used but with less powerful effect owing to absence of

the unyielding white fibrous tissue that is found in the ilio-fem-

oral ligament, and to the fact that conditions permit of extreme

flexion of the thigh upon the abdomen. In this treatment the

patient lies upon his side or upon his back while the physician

strongly flexes the limb upon the abdomen, which results in

putting tension upon the posterior thigh and iliac muscles and

tends to draw the part downward and backward. If in addi-

tion to flexion and extension of the limb in these movements

abduction be also employed, additional effects will be gotten

upon the pubic and the ischiatic portions of the bone through

the abductor and the postero-internal thigh muscles.

Another method in common use is spoken of as the wheel-

and-axle movement. With the patient on his side and the physi-

cian in front, one hand grasps the crest of the ilium while the

other reaches underneath the thigh and is placed strongly upon

the ischium. Then with the force of the two hands applied in

opposite directions the innominatum may be rotated or lifted

in any direction. In this case a double leverage is secured in

which the lever arms are not so long as in the case of the methods

above described.

For direct work upon the sacrum the knee may be employed

at the prominent parts in either the erect or horizontal posture.

Strongly flexing the body at the sacro-lumbar articulation at
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the same time exerting forward pressure upon the iliac bones
'^

will be helpful for an anteriorly receding sacrum.

Where the pubic articulation shows a difference in level on

the two sides, direct pressure here may be advantageous; but in

most cases the direct work upon this part of the pelvic struc-

tures is unsatisfactory.

Lesions of the Coccyx.

The normal condition of the coccygeal articulation permits

of considerable motion in an antero-posterior direction and an

appreciable amount of lateral movement. This is more true of

younger individuals since with increasing age the parts tend to

become ossified. In females there is relatively more motion than

in males, and in case of pregnancy this junction, like that of the

pubes, becomes quite yielding. The position of the coccyx should

normally be such as to continue the curve of the sacrum.

Departures from this curve usually suggest an abnormal con-

dition.

The most common subluxation of the coccyx is the ante-

rior displacement. Usually this is but an increased angularity

between the sacrum and coccyx or between adjacent parts of

the latter. If in palpation along the course of the bone an

abrupt anterior bending is noted, it is quite indicative of ab-

normality. This will be more certainly decided if there is noticed

soreness and contracture of the lateral structures. In many
cases there is found a laterajl subluxation which is easily

determined by noting the space on either side' of the coccyx.

In other though occasional instances the coccyx will be too

straight and hence constitute a posterior condition. The

amount and nature of these various lesions may be further de-

termined by palpation from within the rectum. In many
cases the insertion of the finger will be associated with more or

less pain which of itself is suggestive of disorder. In making

the examination some non-irritating oil should be used, the nail

of the finger cleaned, and soap or vaseline used to thoroughly

fill the crevice underneath the nail. Bear in mind that the
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canal of the rectum for its first inch or two passes forward as

well as upward before bending backward to follow the course

of the sacro-coccygeal curve. With the finger thus inserted the

tissues can be grasped between the thumb and finger and the

exact position of the coccyx more accurately determined. This

method need only be resorted to in occasional cases. It is never

free from the possibility of producing harm, and in most cases

sufficient data for judgment can be gained by external palpa-

tion.

As to the treatment of coccygeal lesions a few notes with

reference to their cause are imperative. Dr. Still has made em-

phatic the statement that in many cases the disorder of the coccyx

is SECONDARY TO SACRAL SUBLUXATIONS. When that is true,

work upon the coccyx Avithout reference to the sacral condi-

tion will in many cases be wasted effort. While it undoubtedl}^

will assist in overcoming the- disorder in some instances, it can

never permanently cure until the sacrum be adjusted. The

coccyx is SUSPENDED FROM THE SACRUM by its articulatiou and

by the sacro-coccygeal ligaments and muscles; from the innom-

inata by fibres of the sacro-coccygeal ligaments passing from the

ischia along the lateral aspects of the sacrum, to ultimately blend

with the coccygeal structures. If the sacrum be driven down-

ward or backward these fibres, unyielding in their nature, will

PREVENT THE COCCYX FROM PASSING W'lTH IT, with the result

of strongly drawing the coccyx anteriorly. In other cases where

one side of the sacrum is more markedly involved, a lateral con-

dition of the coccyx also results. In cases of this kind, while

it is the coccyx that seems to be disturbed, in reality it is the

sacrum and hence the treatment must be applied to the latter

rather than to the former.

In other cases the coccyx alone may be disordered. Such

depends on direct violence, as in falling and striking the part,

or from direct blow otherwise. Undoubtedly many a luxated

coccyx has resulted directly from the abominable practice in-

dulged in by boys and young men, of using the toe of the boot

in this region when engaged in various forms of sport. In ad-
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dition, occasional cases may result from muscular contracture

of the associated tissues dependent upon some irritation to the

muscle or its nerve mechanism. In these primary subluxations

direct treatment to the coccygeal tissues will be necessary. Usual-

1}^ enough pressure can be gotten by external manipulation to

effect adjustment, but occasionally internal treatment is neces-

sary. With finger inserted as above described the coccyx may
be grasped and quietly but strongly lifted backward toward its

normal position. In such treatment it is an almost invariable

RULE that the frequency should not be greater than once in a

week; while in many cases once in two weeks will be all

THAT is permissible.

Effects of Pelvic Lesions.

Effects of pelvic lesions have already been suggested in

large part. The only considerable possibility of disorder from

direct pressure of a subluxated structure is in connection with

the coccyx which may, by an anterior condition, exert direct

pressure upon the posterior wall of the rectum and the ex-

ternal and internal sphincter muscles. In this way there may
result various disorders of the lower bowel. Occasional cases

of this form of lesion seem to offer a direct obstruction to the

passage of the feces, but in most of these there is also a local ex-

haustion of the nerve force to account for the lessened activity.

Disordered conditions of the sphincter muscles in the form of un-

due contractures or atonic states are met with. These appear

to depend upon the continual irritation produced by' the lux-

ated coccyx. The same condition of coccygeal lesion or other

disturbances of the pelvic bones which limit- the diameters of

the pelvis, may offer serious obstacle to the expulsion of the

fetus at PARTURITION.

The vessels which are likely to be involved in impingement

are relatively few and unimportant. Various branches of the

INTERNAL ILIAC arteries which pass to supply the spinal mus-

cles may be pressed upon by contractured tissues. The sacral

portion of the spinal canal receives branches from the lateral
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SACRAL ARTERIES which lie anterior and internal to the row of an-

terior sacral foramina. These arteries give off divisions which

PASS INTO THE ANTERIOR AND OUT OF THE POSTERIOR SACRAL

FORAMINA, which in turn give off as they pass, twigs to sup-

ply the sacral canal, and passing beyond the canal are distrib-

uted to the posterior sacral tissues. In various situations these

vessels may be impaired in their carrying powers and produce

disorder of the tissues with which they are associated.

Effects on Nerves.

The nerves subject to disorder from pelvic lesion are the

spinal and sympathetic. The sacral plexus of nerves lies in

front of the sacrum on the anterior surface of the pyriformis

muscle from whence it passes out of the pelvic region through

the sacro-sciatic foramen where it is continued as the sciatic and

pudic nerves. In this region and where the nerves forming the

plexus have their exit from the spinal canal, there is possibility

of irritation owing to associated muscular and connective tis-

sue. The sciatic nerve passing on throughout the length of

the leg is distributed to muscular, cutaneous, and vascular

structures in its various areas of distribution. Numerous kinds

of disorders of the limb in any of its parts result from sacral

and coccygeal lesions. Vasomotor disturbances, secretory ab-

normalities, and sensory perversions are common accompani-

ments of the sacral lesion, owing to the presence in the nerve, of

fibres of the spinal system and of the sympathetic as well. An
almost endless number of cases of sciatica have been shown to

be due to some form of sacral or innominate lesion. Edema-

tous tissues and varicose conditions partly due to contracture of

muscle and fascia overlying the saphenous and other veins, and

partly dependent upon irritation to the nerve mechanism of the

vessels, are often found to be dependent upon pelvic disorder.

The sacral spinal nerves are of more than usual interest from

the fact that they are both somatic and visceral, being supplied

to various parts of the organs of generation. The same branches

that form the pudic nerve which supplies the more superficial



358 PRINCIPLES OF OSTEOPATHY.

tissues of the generative organs, give off filaments that' pass di-

rectly into the pelvic plexuses and are the representatives in this
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Fig. 35. Showing innervation of pelvic structures.

region, of the white rami of the sympathetic in other parts of

the spine.
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The pelvic plexuses, two in number, represent the centers

for distribution of nerve influence, both spinal and sympathetic,

for pelvic structures. These plexuses are formed from descend-

ing branches from the hypogastric plexus, from branches direct

from the sacral ganglia, and from the spinal branches referred

to above. From these plexuses the various pelvic organs are

supplied with secondary plexuses. Disturbance, therefore, of

the plexus through spinal or sacral lesion may produce any one

or more of a number of effects. Motor and inhibitory fibres

pass by way of the sacral nerves to reach the rectal wall. In-

terference with these will produce perverted activities in the

movement of that part of the intestine. In many cases on ex-

amining the rectal walls they are found in a marked atonic con-

dition. This is usually indicative of a condition of exhaustion

of the nerve force that is normally distributed to that part. On
the other hand in some cases there is found a hypertonic con-

dition which is suggestive of a more recent lesion which produces

an excitement of the local nerve mechanism.

Motor fibres to the bladder are also associated with the plexus.

These are not only concerned with the rhythmic action of the

bladder wall and with the expulsive action in micturition, but are

also concerned in keeping up the tonic condition of the sphincter

of the bladder. Hence irritation to these structures may pro-

duce too frequent discharge or a retention or incontinence of

urine. By way of the sacral nerves afferent fibres
.
pass to

the micturition center in the lumbar cord. This center is con-

cerned in sending out motor and inhibitory impulses, and in con-

junction with the afferent and efferent pathways, constitutes

the reflex mechanism for micturition. Lesions to the pelvic

structures may reasonably produce impairment of one or more

of the essential parts in this reflex. Vasomotor influences

are probably regulated through these plexuses, and hence dis-

orders dependent on disturbed blood supply are common.
Uterine disorders maj' result. These are dependent upon

the important nerve supply to the uterus received from the pelvic

plexuses. Motor and perhaps vasomotor fibres are dis-
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tributed thereto, keeping the organ in its normal state of tone^

and in addition maintain the closed condition of the cervix.

The integrity of this mechanism becomes of supreme importance

in the pregnant state. Lesions to these parts have been known

to produce abortion. Osteopathic experience as well as ana-

tomic and physiologic experiment would seem to indicate that

tonic influences are continually sent to the cervix of the uterus

by way of the sacral spinal nerves, hence lesion to the latter will

reasonably lessen the resisting power of the muscle tissue in the

cervix.

Disorders of the external organs of generation may result

because of the fact that through the sacral branches vasomotor

fibres are carried to the vessels that supply those structures.

In the case of the male, the fibres further furnish influences of

a secretory as well as vasomotor nature to the prostate gland.

This latter structure is quite often found to be more or less mark-

edly disordered especially in elderly men. The disorder is usual-

ly an enlargement of the gland. This may be sufficient not only

to keep up a continuous irritation to the afferent nerve terminals,

but often is sufficient to offer mechanical obstruction to the

passage of the urine through the prostatic portion of the urethra.

A few cases ar e on recor d in whic h a considerable retention

OF URINE' was a direct result of such enlargement and obstruc-

tion.

A discussion of the numerous secondary disorders that are

associated with the prolapses and other disorders of the pelvic

viscera, which in turn are dependent on the various lesions above

described, would lead too far afield. Hence with this brief refer-

ence the subject is left to the special efforts of the gynecologist.
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I NDEIX.

Abbott on germ theory, 99, 101.

Abdominal organs, disorders of, 335.

Abuse, as cause of disease, 93.

exhaustion from, 94.

from excesses, 35.

overuse as, 94.

perverted use as, 95.

treatment of, 163.

under use as, 95.

Accelerators of heart, 72, 86, 218, 230,

269, 318.

Acid as stimulus to contracture, 81.

Aconite as sedative, 168.

Acute cases, frequency of treatment in,

145.

self cure in, 74, 92.

Adaptation, in tendency to normal, 65.

power of, 143.

Adhesions, in sprains, 83.

treatment of, 188.

Adjustment, continuous during life, 25.

forces concerned in, 67.

of osseous lesions, 130.

of muscle to function, 37.

of muscular lesions, 132.

of pelvis, 351.

- possibilities, 89.

rib, 301.

self, 20.

structural, 25.

Age as predisposition, 97.

Albuminuria, as objective symptom, 110.

cause of, 70.

Alcohol, Brunton on, 167.

in patent medicines, 174.

American Medicine on drugs, 172.

Amplitude of movement, in diagnosis,

123, 288.

Anabolism of cells, 34.

Anders on tachycardia, 70.

Anderson on crossed innervation, 151.

Anemia, cause of, 339.

iron in, 41, 169.

Aneurism from blood pressure, 95.

Angina pectoris, cause of, 270, 335.

Ankylosis, 123, 158.

Anorexia as protection, 107.

Ante-cellular elements, 26.

Antiquity, medical practice in, 12.

Antiseptic, use of, 197.

Antitoxin, 34.

Aorta, 189.

affected by lesions, 318, 340.

Apoplexy from blood pressure, 95.

Appendicitis, treatment of, 187.

Appetite as guide in diet, 58.

Aristotle, pneuma theory of, 13.

Arm, lesions affecting, 319, 338.

Arsenic, as remedy, 41.

habit, 171.

Art versus science, 10.

Arteriosclerosis, 95.

Artery, carotid, 254.

intervertebral, 85, 208, 257, 313.

renal, 85.

subclavian, 319.

thyroid, 258.

vertebral, 256.

Asthma, cause of, 321.

frequency of treatment in, 145.

shape of chest in, 291.

Astringents, 168. .

Atavism, definition of, 65.

Atlas, examination of, 243.

relation to cranial nerves, 260.

relation to vertebral artery, 256.

treatment of, 247.

Atmosphere as predisposing occasion, 97-

Atrophy, from abuse, 94.

massage for, 187.

Attitude in diagnosis, 115.

Atwater^, on value of foods, 57.

Auscultation in diagnosis, 112.

Auto-toxins, 32.

Axis, examination of, 244.

of rotation of ilium, 345.

of rotation of ribs, 293.

Bacillus, Klebs-Loeffler, 101.

of Koch, 101.

of Pfeiffer, 32.

Bacon on massage, 184.

Bacteria, as cause of disease, 99.

excreta from as stimulus, 74.

in fevers, 61.

in lagrippe, 32.
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Bacteria, products of, 34.

relation to abuse, 96.

saprophytic and pathogenic, 99.

tenacity of life, 170.

vitiated tissue necessary for, 104.

Basch, innervation theory of, 328.

Bath, uses of, 180.

Bichat on anatomy, 16.

Bitters, stimulating, 168.

Bladder, disorders of, 332.

nerves of, 359.

vasomotors of, 222, 359.

Booth on summation of causes, 99.

Borborygmus, 112.

Borelli on animal movements, 15, 37.

Bradycardia, cause of, 335.

Brahmins, on urinalysis, 12.'

Bridges, protoplasmic, 27.

Bright's disease, 88, 222.

Bronchitis, 321.

Brunton, power of living cell, 38.

on alcohol, 167.

Bunge, on artificial synthesis, 38

on bacteria in fevers, 61.

on lime in rickets, 52.

on physical explanation of func-

tion, 22.

on toxins, 100.

onVampyreUa spirogyrae, 27.

Buzzard's, Dr Still on, 99.

Cancer, cure of, 340.

Roentgen rays on, 178.

Capillary attraction as force in func-

tion, 37.

Carbohydrates, food value of, 54.

Carbon, essential to protoplasm, 39.

oxide of as normal stimulus, 149.

oxide of in blood, 40, 81.

Cartilage, connection between cells, of 27.

costal, 308.

thyroid, 239.

Cathartic, use of, 156.

Catarrh, of throat, 239.

treatment by massage, 186.

Caucasian, predisposition in, 97.

Cau.se of disease, abnormal structure

as, 69.

abuse as, 93.

in cells, 32.

micro-organism as, 16.

predisposing and exciting, 96, 125.

removal of, for relaxation, 134.

reversibility of, 98.

revolution in, 17, 18.

Cell, cause of disease not in, 31.

insufficiency of doctrine, 25.

significance of, 28.

Virchow's influence on doctrine, 16.

Center, micturition, 359.

osteopathic for stomach, 324.

vasomotors, 222.

Cervical regions, effects of lesion in, 253.

Chair, Dr. Still's, 281, 305.

Change, law of, 23, 43.

Chemical laboratory, body a, 38.

Chemotaxis, 68.

Chest, as a whole, 114, 289, 301, 306.

barrel-shaped, 290.

box-shaped, 291.

flat, 289, 333.

tapering, 290.

ChiU as symptom, 107.

Chinese, diet of, 57.

medical practice of, 12.

on massage. 184.

Cholera, Asiatica, 101.

morbus, 97.

Chloral, addiction, 171.

Chloroform, addiction, 171.

Christian science, 17, 181.

Church and Peterson on sciatica, 70.

Circulation, discovery of, 14.

cerebral, 71.

massage on, 188.

self-regulation of, 59.

Cirrhosis, of liver, 86.

treatment of, 141.

Clavicle, diagnosis and treatment, 309.

Climate as predisposing occasion, 97.

Clothing as cause of lesion, 299.

Cocain, as sedative, 168.

habit, 171.

Coccyx, lesions of, 354.

treatment of, 355.

Colic, ovarian, 329.

renal, 330.

treatment for, 150.

Color, in diagnosis, 124, 296.

Comparison, in diagnosis, 113, 121, 233.

with other systems, 166.

Compensation, from functional change, 24

.

in spinal curves, 202.

in structural change, 62.

Constipation, cause of, 327, 337.

water in, 180.

Consumption, flat chest in, 334.

Continuity of protaplasm, 27.
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Contracture, as evidence of lesion, 121.

as lesion, 77, 82, 84, 207, 226.

causing rigid spine, 201.

idio-muscular, 122.

of rib muscles, 296.

secondary, 75, 230.

versus contraction, 122, 136.

Control of function, difficulty in, 151.

indications for direct, 158.

objection to direct, 155.

Convulsions, a normal process, 61.

Dr. Still on, 107.

Corpuscle, red in anemia, 41, 169, 339.

spherical shape of white, 39.

white in infection, 61.

Cramp, writer's, 163.

Crepitus in rib cartilages, 301.

Crothers on drug habits, 171

Croup, temperature in, 124.

treatment of, 159.

Cure, prerogative of organism, 20.

Curvatures of spine, 199, 283.

compensatory, 202, 345.

diagnosis of, 204.

lateral, 203, 275, 284, 345.

posterior, 279, 284.

rotation of vertebrae in, 202.

Cytoplasm, as specialized protoplasm, 26.

DaCosta on sprains, 83.

Darwin, 13.

Definition, of lesion, 76.

of life, 21.

of machine, 36.

of osteopathy, 18, 19, 20.

of science, 19.

Deposits, as lesion, 123.

of pigment, 124.

Depressor nerve, 60.

Descartes on man a machine, 15.

Diabetes mellitus, cause of, 326.

Diagnosis, an object in relaxation in, 132.

of disease, 106.

of lesions, 113.

Diaphragm, disorders from, 340.

Diarrhoea, as symptom, 108.

cause of, 327, 337.

from muscle contracture, 226.

treatment of, 160.

Diet, disease from errors in, 126.

essentials in, 56.

as substitute, 169,

Diffusion, of body fluids, 37, 44.

Digitalis, 168, 171.

Diphtheria, bacillus of in normal indivi-

ual, 101.

Disease, caused by bacteria, 15, 16.

caused by structural disorder, 24
cause of not in cell, 31.

definition of, 69.

diagnosis of, 106.

entity, 166.

maintained by structure, 73.

self-regulation in, 61, 63.

treatment of, 125, 148.

Dislocation, definition of, 77.

Scudder, on cervical, 70, 82.

Displacement, definition of, 77.

Doctrine, cell, 16, 24, 25.

of spirits, 13.

Drugs, as abuse of function, 96.

as germicide, 169.

as placebo, 166.

combat effects, 170.

cumulative effect of, 171.

deleterious effects of, 31.

desertion of, 17.

elimination of, 171.

for neutralizing, 168.

habit, 171.

poisoning by, 171.

results of treatment by, 170.

sedative action of, 168.

stimulant action of, 168.

therapy, 166.

osteopathic treatment safer than, 147

uncertainty of, 175.

Ear, ache, 120, 252.

lesions affecting, 268.

vasomotors of, 269, 317.

Eczema, cause of, 320.

Effects, combating, 18, 170.

of cervical lesions, 253.

of inferior maxUlary lesions, 252.

of pelvic lesions, 356.

of thoracic and lumbar lesions, 313.

Effleurage, 186.

Egyptians on massage, 184.

Electricity, currents of in muscle, 16, 48.

in. relation to disease, 175.

Electrotherapy, basis for, 178.

practice of, 153, 175.

rise of, 17.

Empedocles on evolution, 13.
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Emphysema, 291.

Empirical method, 167i

Enema, value of, 180.

Energy, chemical ,43.

conservation of, 42,

diagram of, 51, 51.

definition of, 43.

electric, 48.

gravitation, 45.

health, as co-ordination of, 50.

kinetic versus potential, 49.

mechanical, 45.

molecular, 44.

nervous, 48.

of body, 42.

photic, 47.

thermal, 46.

transformation of, 43.

Van Helmont on matter and, 14.

vital, 24, 44.

Enteroptosis, cause of, 336.

Epithelium, connection between cells, 27.

Equilibrium, moving, 23.

of spine, 199.

Esophagus, in vomiting, 155.

Esquimau, diet of, 57

Ether habit, 171.

Etiology of disease, 69, 93.

Evolution, of osteopathy, 12.

theory of, 13.

Exaggeration of lesion, 131, 138, 247,

303, 306, 353.

Examination, methods of. 111.

of cervical vertebrae, 241.

of inferior maxillary, 249.

of pelvis, 344.

position for, 206.

of ribs, 287, 299.

Excesses as cause of disease, 35.

Exostoses, treatment of, 140.

Eye, disorder of, 164.

effects on through nerves, 268.

treatment of by massage, 188.

vasomotors of, 268, 317.

Fainting, 189.

Fasting as therapeutic measure, 58.

Fat, function of, 54.

in protoplasm, 39.

Fatigue, as cause of contracture, SO.

cause of, 32.

of muscle, 122.

overcome by rest, 34.

Fauces, affected by lesions, 269.

Fenestra rotundum, 37.

Ferments, doctrine of, 15.

Pasteur on, 16.

Fever, hay, 96.

scarlet, 97.

typhoid, 97.

yellow, 97, 101.

Fibrin, in hemorrhage, 42.

Filtration, in body functioning, 37, 44.

Foodstuffs, formation of, 47.

organic, 52.

predigested, 95.

value of, 52.

Force, back of tendency to normal, 65.

external necessary in treatment, 25.

organizing, 24.

sufficient to reduce lesion, 146.

vital, 15, 22, 62, 58.

Friction in massage, 184, 186, 188.

Fuel, body, 52.

Function, abuse of, 93, 182.

artificially changed, 152, 167.

relation between structure and, 20,

23, 153, 155.

specialization provided for, 29.

Furrow, median, 206, 283.

Galen, circulation suggested by, 14.

influence of, 13.

on mechanotherapy, 184.

Gall-stones, 137.

Galvani, on electricity in muscle, 16.

Ganglion, cervical, 265, 317.

Gasserian, 259, 268.

connection with spinal nerves, 213.

middle and inferior cervical, 267.

superior cervical, 265.

sympathetic, 213, 317.

Gangrene, cause of, 70.

Gaskell on cardiac muscle, 28.

Gastritis, cause of, 323.

treatment by massage, 187.

Generation, spontaneous, 15.

tender areas in organs of, 190.

vasomotors of organs of, 222, 332, 360

Germ, effects of drugs on, 169.

heredity in relation to cells, 31.

theory, 15, 99.

Glands, ductless, 169.

mammary, 85, 340, 342.

prostate, 360.

thyroid, 169, 240, 254, 270, 338.

Glisson on irritability, 15.
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Glycogen, as reserve food, 55.

Glycosuria, as symptom, 109.

Goitre, 240, 258, 270, 338.

Goltz, on inhibition of heart, 153.

Greeks, on massage, 184.

Grinnell, on drug habits, 172.

Growth, all sciences result of, 18.

changes in, constituting lesion, 77.

function and structure in relation

to, 24, 25.

how provided for, 29.

reverse, 144.

Habit, drug, 171.

treatment of, 157, 187.

Hsemoglobin, in anemia, 41.

Hemorrhage, fibrin in, 42.

treatment of, 159.

Hahnemann, 16.

Haller, on irritability and vital force, 15.

Hart, theory of, 228, 258.

Harvey, discovery of circulation, 14.

Hayem, on electrotherapy, 176.

Head, law of, 80, 117.

vasomotors of, 222.

Headache, bilious, 91.

from irritation to nerves, 264.

from contractures, 137.

treatment of, 158.

Healing, Sydenham on power of, 15.

Health, definition of, 69.

Heart, action of, 155.

connection between cells of, 28.

disorders of noted by auscultation, 112

effects of cervical lesions on, 269.

effects of thoracic lesions on, 319.

334, 338.

treatment for, 159.

vasomotors of, 222.

Heat, from chemical action, 46.

level maintained, 46, 60.

Hebrews, influence on medicine, 12.

Heraclitus, on struggle for existence, 13

Heredity, factor in tendency to normal,65.

Hiccough, treatment of, 150, 189.

Hilton, on innervation, 120.

on pain, 90.

on surgery, 16.

Hip, examination of, 114.

referred pain in, 120.

nerves of, 316.

Holden, on median furrow, 283.

on torsion, 204.

Hippocrates, influence on medicine, 13.

on massage, 184. J ^i

Hoffman, on massage, 184.

Hulett, on metabolism, 54.

Hydrodynamics, of body, 37.

Hydrotherapy, as sedative agent, 180.

as stimulant measure, 179.

as thermal agent, 179.

rise of, 17.

Hygiene, as prophylactic, 125.

of Hebrews, 12, 13.

Hyoid, 238.

Hypertrophy, from overuse, 94.

of heart, 109.

Hypothesis, working, 11, 19.

latrochemical school, 15.

latromechanical school, 15.

Ilio-eostal space, 300.

Ilium, subluxations of, 345.

Immunity, forms of, 101.

natural and acquired, 42.

Incontinence of urine, 332.

Inferior maxillary, examination of, 249.

lesions and treatment of, 250, 251.

Inflammation, 123.

from lesions to vasomotors, 222.

Inheritance, of disease, 31.

Inhibition, 149, 156.

artificial, 149.

as function of nervous system, 227.

definition of, 149.

diagram of theory of, 156.

final results of lesion, 224.

natural, 149.

of phrenic, 150.

possible uses of, 159.

Innominatum, subluxated, 300, 345.

Inspection, examination of spine by, 272.

definition of. 111.

Intercostal, nerves, 60, 314, 322, 342.

spaces in diagnosis, 115.

vessels, 339.

Internal secretions, relation to organo

therapy, 17.

relation to protoplasmic continu-

ity, 30.

Intestines, disorders of, 326, 336.

vasomotors of, 222, 326.

Iron in anemia, 40, 41.

Irritability, Haller and Glisson on, 15.
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Jacoby, on electrotherapy, 177.

Jaundice, cause of, 325.

Katabolism, influenced by massage, 187.

in heart muscle, 155.

products of cause disease, 32, 34.

products of as stimulus to cure, 74.

Kellgren, on summary of massage, 190.

on treatment of pneumogastric, 189.

Kidney, disorders of, 330.

floating, 85, 336.

stimulation of, 158.

vasomotors of, 222.

Klebs, on bacteria in disease, 16, 99.

Kleen, on circulation, 188.

on mechanotherapy, 185.

Kneading, in massage, 187.

Koch, bacillus of, 101.

on bacteria in disease, 16, 99.

Krunkenberg, on medical art, 17.

on organism as a whole, 31.

Laboratory, body a chemical, 38.

Lactose, source of, 42.

Ladd, on definition of a science, 18.

Lagrippe, bacillus of, 32.

Landmarks, in diagnosis, 115, 205.

pelvic, 344

rib, 292.

sterno-mastoid as, 234.

thyroid cartilage as, 39.

Langley, on crossed innervation, 151, 328.

Law, general physiological, 226.

Head's, 80, 117.

of change, 23.

of similars, 16.

physical and chemical basis in

function, 22, 40.

Lesion, adjustment of osseous, 130.

adjustment of muscular, 132.

causes of, 78.

cervical, 233.

complex, 83.

costal, 287.

definition of, 76.

diagnosis of, 113.

exaggeration of, 131.

extent of, 88.

first evidence of, 114.

general thoracic and lumbar,272,287.

local thoracic and lumbar, 282, 292.

lumbar, 283, 313.

not apparent, 158, 160.

not entirely removed, 143.

not in all structural changes, 115.

Lesions, not immediately removed, 142.

of ceU, 35.

pelvic, 343, 354.

predisposing, 164.

producing stimulation, 152.

removal of in stimulation, 160.

relation of protoplasmic continu-

ity to, 31.

relation of heredity and adapta-

tion to, 66.

sacral, 350.

secondary, 94, 164.

slight in extent, 276.

stimulation after removal of, 158.

thickened ligaments as, 276.

treatment of other than bony, 140.

varieties, 76.

vasomotor disturbances from, 220.

Lever, principle of in body, 36.

Life, definition of, 21, 23.

elementary units of, 26.

viewpoint of, 21.

Ligament, as lesion, 273.

ilio-femoral, 352.

nuchffi, 207, 237.

supra-spinous, 207.

Light, definition of, 47.

cm-e, 47.

Limbs, disorders of, 315, 333.

length of, 347.

vasomotors of, 222.

Ling, on mechanotherapy, 185.

Swedish movements.established by,16

Liver, diagnosis of disorder of, 115.

glycosuria in disorder of, 109, 158.

stimulation of, 150, 158, 170.

vasomotors of, 222, 325.

Lombard, on irritability of muscle, 137.

Lowy, on heat from metabolism, 107.

Lumbar, lesions, 283.

fifth, 285.

vessels, 314.

Lung, disorders of, 226, 320, 334.

tender areas in disorders of, 190.

under use of, 95.

vasomotors of, 222, 321.

Lymph, pressure on channels, 86, 339.

Lymphatic system, effects of lesions

on, 211.

Machine, man a, 14, 58.

Macrocosm, nature a, 14.

Maintenance of lesion, 81.

Malaria, 97.
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Mammary gland, 85, 338, 340, 342.

Marey, on animal movement, 15, 37.

on function versus structure, 24.

Massage, beauty, relation to, 184.

countries where practiced, 184.

definition of, 183.

history of, 184.

technique in, 186.

Mastication, abuse of, 95.

Matter and energy, 14, 22, 42.

McGregor-Robertson, on electrotherapy,

176.

Mechanism, body a, 37.

Mechanotherapy, 183.

Media, for effects from lesions, 85.

Medical News, on patent medicine, 173.

Medicine, history of, 12.

patent, 174.

prophylaxis a part of, 20, 125.

MeduUa, centers in, 59, 221, 237, 265.

Meltzer, on effect of drugs, 175.

on protection from bacteria, 102.

Mensuration, 112.

Metabolism, finer processes of, 54.

in disease, 32.

in fever, 61.

Metchnikoff, phagocytosis, 102.

Meyer, on syncytium, 28.

Microcosm, man a, 14.

Micro-organism, Delafield on, 101.

destruction of, 195.

protection against, 101, 178.

relation to disease, 15, 17, 32.

Roentgen ray on, 177.

temperature effect on, 61.

Microscope, invention of, 15.

Mind, Christian science on, 17, 181.

Descartes on, 15.

StiU on, 22.

Mitchell on massage, 190.

Molecular attraction, 44.

Monell on electrotherapy, 176.

Morphine, for pain, 157.

stimulant effect of, 168.

use of resulting in habit, 171.

Movement, amoeboid, 27.

amplitude of in diagnosis, 123, 288.

method of in treatment, 147.

normal rib, 292.

pivot, of rib, 293.

principles back of, 247.

rapidity of in treatment, 145.

Swedish, 16, 185.

Mucous membrane, self-cleansing, 181.

Muscle, action of affects bone, 24.

anticus major, 265.

biceps, 37.

continuity of protoplasm in, 28.

fatigue, 32.

leverages in, 36.

peroneus, 37.

posterior of neck, 236.

psoas, 314, 316.

pyriformis, 85, 117.

scaleni, 139, 235, 297, 305.

sense in diagnosis, 203.

sternomastoid, 114, 234, 261, 262.

trapezius, 262.

tone of, 348.

treatment of, 132, 140, 1.59.

Nancrede, on gangrene, 70.

on micro-organisms, 101.

on radiation of impulses, 228.

Nature, a macrocosm, 14.

attempts at adjustment, 143.

a unit, 14.

never complete, 14.

Sydenham, on healing power of, 15.

Negro, immunity of, 97, 101.

Nephritis, 88, 89.

Nerve, afferent function of sympathetic,

216.

anterior crural, 316.

cranial, effects on, 258.

depressor, 60, 220.

external cutaneous, 316.

facial, 259.

fifth cranial, 258.

function of not known, 151.

glosso-pharyngeal, 259.

hypoglossal, 263.

intercostal, 90.

massage of, 189.

obturator, 316.

phrenic, 60, 150, 152, 240, 264, 342.

pressure on, 86.

pudic, 316.

sacral, 357.

sciatic, 117, 162, 316, 357.

secretory, of sympathetic, 218.

spinal, 211, 263, 314, 357.

spinal accessory, 152, 262.

splanchnic, 323.

stimulation of splanchnic, 152.

sympathetic, 212, 265, 317, 342.

ulnar, 90.

vagus, 260.
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Nerve, vasomotor, 220.

nervi-nervorum, 211.

Neuralgia, facial, 252, 259.

intercostal, 314, 342.

StrumpeU on, 70.

Neuritis, 316.

Neutralization, drugs given for, 168, 194.

Nitrogen, importance of, 22, 39.

Normal, definition of, 66.

tendency to, 63.

Nucleus, relation of cytoplasm to, 27.

Nutrition, disturbance, 80, 342.

Obstruction, vascular, 254, 313.

Opiiun, as sedative,. 168, 170.

Organism, as a whole, 29.

cure, the prerogative of, 20.

self-sufl5ciency of, 42, 58.

Organotherapy, rise of, 17.

Osmosis, in body, 37, 44.

Osteopathy, distinctive feature of, 20.

relation of other systems to, 166.

Ova, in relation to protoplasmic conti-

nuity, 27.

Ovary, disorders of from lesions, 329.

Overgrowth, as lesion, 77.

Oxidation, in heat production, 46.

Oxygen, action of in body, 39, 40.

amount consumed, 46.

discovery of, 13, 15.

Pain, abnormal condition, 64.

definition of, 116.

direct, 117.

inhibition for, 159, 161, 170.

morphine for, 168.

referred, 117.

symmetrical, 90.

symptom of, 106, 116.

transferred, 90.

Palpation, 111.

Palpitation, 90.

Pancreas, 109, 325.

Paracelsus, philosophy of, 14.

Paralysis, agitans, 97.

BeU's, 259.

caused by pressure, 70.

Parturition, coccyx in relation to, 356.

flooding after, 159.

wedge principle in, 37.

Pascal, law of, 37.

Pasteur, on fermentation, 16.

on germ theory, 99.

Pathology, Virohow's influence on, 16, 26.

Pelvis, 343.

Pepsin, action on proteids, 40.

Percussion, 112.

Peristalsis, anti, 60.

wedge principle in, 37.

Peritonitis, posture in, 139.

Persians on massage, 184.

Perspiration, 87.

Petrissage, 186.

Pfeiffer, bacillus of, 32.

Pfluger, 119, 227.

Phagocytosis, in infection, 30, 61.

Sternberg and Metchnikofl on, 102.

Philosophy of life, 11, 12.

Phototherapy, 178.

Phrenic nerve, inhibition of, 150, 152.

relations of, 240, 264.

relation to vomiting, 60.

Physiology, chemical facts of, 40.

of ceUs, 26.

Pilo-motors, 230.

Plato, 13.

Pleuritis, cause of, 321, 340.

friction sounds in, 112.

from intercostals, 315.

Plexus, aortic, 319, 330.

brachial, 236, 264, 314, 319.

cardiac, 214, 319.

cervical, 264.

hypogastric, 214, 331.

lumbar, 315.

mammary, 267, 270.

Meissner's and Auerbach's, 327.

ovarian, 329.

pelvic, 214, 358.

pulmonary, 214, 321.

sacral, 315, 357.

solar, 214.

subclavian, 267, 270.

tympanic, 269.

vertebral, 270.

Pneunaa, theory, 13, 15.

Pneumogastric, function of, 151.

lesion of, 341.

stimulation of, 150, 189.

Pneumonia, bacillus of in normal, 101.

respiration in, 108.

Poisoning, protection against, 60.

Postmortems, in time of Ptolemies, 12.

Posture, as cause of lesions, 79.

in examination, 233, 287.

in treatment, 248.

Pott's disease, 115, 207.

Practice, versus principles, 10.
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Predisposition, as cause of disease, 96.

from perverted structure, 76.

removal of as prophylaxis, 125.

Pregnancy, acting as lesion, 85.

disorders of, 360.

Pressure, air in body function, 37, -14.

as diagnosis measure, 113.

as fundamental in lesion, 77.

blood, 60.

effects from lesions by direct, 85.

253, 313, 333, 356.

effects of suboccipital, 236.

on nerves, 86, 341.

on vessels, 85, 337.

stimulant action of, 33, 45, 149.

treatment by, 132, 135, 150, 246.

Priestley, discovery of oxygen by, 13, 15.

Principle, as basis of tendency to nor-

mal, 67.

in psychotherapy, 182.

vs. practice, 10.

Problem, of physiology, 26.

Prophylaxis, a part of medicine, 20.

definition of, 125.

in removal of lesion, 128.

Prostate, disorder of, 360.

treatment of, 187.

Proteid, nature and value of, 39, 54.

Protoplasm, chemical and vital prop-

erties of, 39.

healing power inherent in, 63.

non-nucleated, 27.

parts of cell a specialization of, 26.

physical basis of life, 24.

Psychotherapy, 181.

Ptolemies, medical practice in time of, 12.

Ptosis of abdomen, 72, 332, 335.

Pulley in body, 37.

Pulse, Chinese on, 12.

Traube-Hering curves, independent

of, 28.

Pupillo-dilators, 218, 230, 268, 317.

Quain, on atlas, 256.

Oil nerves of ureters, 330.

on pneumogastric, 261.

on sacrum, 350.

on sympathetic to pia, 19.

-Quinine habit, 171.

Race as predisposition, 97.

Rachitis, chest in, 291.

lime in, 53.

Radiation of nerve impulses, 80, 227

.

Radium, use of, 178

,

Reaction, equal to action, 154.

from drug, 168.

of degeneration, 176.

Recoil, benefit of in treatment, 131, 138.

of function, 153.

Rectum, atony of, 180.

examination per, 354.

stimulation of, 150.

Reflex, stimulation through, 152, 188.

vasomotor, 220

Region, cervical, 208.

lumbar, 209

pelvic, 209.

suboccipital, 236.

thoracic, 209, 272.

Reid on sebum, 104.

Relaxation, by approximation, 138.

by pressure, 135.

by removal of cause, 134.

by stretching, 137.

for diagnosis, 132.

methods of, 134.

preliminary, 133.

primary, 133.

purposes, 132.

Repair after abuse, 35.

Resistance, lowered, to stimuli, 34.

Respiration, example of self-sufficiency,

59, 108.

stimulus, to 93.

tract, 163, 262, 269.

Revival of learning, 14.

Revolution, osteopathy a, 12, 18.

Rheumatism, salicylates for, 168.

Ribs, 2S7.

adjustment of, 301.

articulations of, 292.

depressed, 295.

first, 297, 305.

floating, 298, 306.

lesions of, 294.

mobility of, 298.

pressure from, 333, 337, 341.

single, 292.

special, 296.

subluxations, effects from, 337.

twisted, 295.

Robinson, Byron, on reflex, 90.

Roentgen ray, value of, 177.

Romans, on mechanotherapy, 184.

Rotation, in treatment, 131, 246.

as diagnostic measure, 113, 242.

axes of, in ribs, 293.

axes of, in innominatum, 345, 347.
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Sacrum, lesions of, 350-

Salicylic acid in rheumatism, 168.

Salts, function of in body, 53.

Sanitation, Hebrews on, 12.

measures, 125.

Scapula, diagnosis and treatment, 311.

Schiff, on function of vagus, 151.

Sohleidan and Schwann on ceU struc-

ture, 25.

Schools, during middle ages, 14.

iatrochemical and mechanical, 15.

Sciatica, cause of, 69, 316, 357.

inhibition for, 150, 189.

Science, definition for, 19.

osteopathy a, 19.

Sclerosis, treatment of, 141.

Scudder on cervical dislocation, 70, 82.

Season as predisposition, 97.

Sebum, value of, 104, 180.

Secretion, disorders of from lesion, 230.

324, 340.

mammary, 340, 342.

relation to organotherapy, 17.

relation to protoplasmic contin-

uity, 30.

Sedative, drug as, 168.

Segmental, arrangement of vasomo-

tors, 221.

structures, 119.

Selection, attribute of living tissue, 55.

Self-regulation by substitution, 61.

in disease, 61, 63.

limits of, 69.

of function and structure, 20, 25.

.58, 165.

Self-sufficiency of organism, 58.

Sensory change in diagnosis, 116.

Separations, as lesions, 203, 282.

Serotherapy, rise of, 17.

Serums, 169.

Sex as predisposition, 97.

Sinus venosus, contraction wave from, 28.

Skin, secretion of, 104, 180.

Smallpox, immunity from, 101.

Soda, in sour stomach, 168.

Sounds, in manipulation, 207.

Specific, search for, 175.

Spencer, on definition of life, 23.

on moving equilibrium, 23.

on protoplasmic continuity, 30.

Spinal cord, effects of lesions on,253, 270.

Spine, approximation in, 204.

contour of, 199.

Spine, general survey, 199.

Spine, lax, 201, 279.

of ilium, 350.

rigid, 123, 141, 201.

straight, 201.

Spleen, vasomotors of, 222, 325.

Sprain, nature of, 83.

Starvation, effects on organs, 62.

Stern and Kone on bacterial power of

b^ood serum, 62.

Sternberg on phagocytosis, 102.

Sternum, examination and treatment, 308-

StUl, on buzzards, 99.

on cause of disease, 18.

on convulsions, 61, 107.

on diaphragm, 340.

' on drainage of kidneys, 45.

on electric energy, 48.

on frequency of treatment, 145.

on goitre, 258.

on length of treatment, 145.

on lesions of pelvis, 351.

on life, 21.

on lymph, 339.

on plan and specification, 10.

on prominences, 206.

on relaxation, 137.

on sounds in manipulation, 207.

on temperature in croup, 124.

on youth of osteopathy, 9.

revolutin inaugurated by, 12, 18.

Stimulation, 149, 194.

after removal of lesion, 158.

artificial, 148.

by drugs, 168.

by electricity, 176.

by water, 179.

definition of, 149.

natural, 149.

osteopathic, 154, 162.

possible use for, 158.

Stimuli, causing contracture, 134.

changes constitute, 23, 89.

electric, 153.

intensity of, 153.

lesions as, 152.

mechanical, 16, 45.

on protoplasm, 33.

quick movement as, 145.

response to, 136.

strength and abruptness of, 89.

summation of, 89.

Stomach, condition in drug user, 171.

disorders of, 323, 336.

in vomiting, 155.

secondary lesion from, 24.
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Stomach, skin areas in connection with,

119.

soda for, 168.

treatment of, 163.

vasomotors of, 222, 323.

Strabismus, 268.

Structure, adjustment of, 62.

cell life affected by, 34.

change of from psychic disorder, 182.

maintains disorder, 73, 198.

relation to function, 20, 23, 153.

Strumpell on neuralgias, 70.

Strychnine, 168.

Subluxation, anterior spinal, 282, 285.

cause of rib, 297.

definition of, 77.

diagnosis of spinal, 202.

of ilium, 345.

of ribs, 295.

Substitution, drug for, 169.

in treatment, 195.

Summation, of causes. Booth on, 99.

of stimuli, 89.

Superior opening of thorax, 338, 341.

Surgery, electricity in, 176.

Roentgen ray in, 177.

similarity to osteopathy, 16.

Swedish movement, 16, 183, 185.

Sydenham, on healing power of nature,

15, 16.

Sylvius, founder of iatrochemical school,

15.

Symptom, definition of, 110.

disadvantageous, 110.

Hippocrates on, 13.

in judgment of normal, 64.

nature of, 106.

treatment of, 159, 193.

varieties, 110.

Sympathetic system, 212.

associated with spinal nerves, 271.

cervical, 263.

connection with central system, 214.

connection with cervical nerves, 268.

development of, 212.

function of fibres, 218, 230.

gangliated cord of, 213.

parts affected by lesion, 218.

plexuses, 214.

thoracic, 317.

types of fibres of, 215.

Syncytium, body a, 24, 28.

Systems, comparison with other, 166.

Tachycardia, cause of, 70.

Tapotement, 186.

Temperament as predisposition, 97.

Temperature, as cause of lesion, 78.

as evidence of lesion, 123.

as symptom, 106.

differences in cervical lesions, 236.

in rib lesions, 296.

of hand in treatment, 140.

treatment of high, 159.

Tendency to normal, 63, 127, 153, 182.

Tenderness, associated with lungs, 190,321.

as symptom. 111, 116, 190, 206.

in relation to ribs, 296.

Tension of tissues, in self-adjustment,

67, 128.

Theory, germ, 15.

Hart's, 228.

inhibition, 150, 156.

of Basch, 328.

pneuma, 13.

Therapeutics, definition of, 126.

Thermotaxis, an illustration of self-reg-

ulation, 60.

Thompson on uses of salts, 53.

Thoracic duct, lesions affecting, 339.

Throat, diseases of from lesion, 252,

255, 269.

structures associated with, 238.

Tobacco habit, 171.

Tonsillitis, massage in, 187.

Tonsils, 239, 252.

Toothache, treatment of, 189.

Torsion, as lesion, 204, 209, 282.

TnrticoUis, 111, 114.

Touch, necessity for delicate sense of. 111.

Toxins, in metabolism, 32.

from bacteria, 17, 100.

Traube-Hering curves, 28.

Treatment, curative vs. palliative, 129.

frequency of, 14.

habit of, 157, 187.

internal, 356.

length of, 145.

natural methods of, 193.

negative, 163.

of clavicle, 310

of connective tissue lesions, 141.

of disease, 125, 148.

of flat spine, 273.

of other lesions, 140.

of pelvis, 351.

of scapula, 312.



372 PRINCIPLES OF OSTEOPATHY.

Treatment, of sternum and cartilages,308.

of symptoms, 159.

of temperature, 159.

possibility of harm in, 146.

rapidity of movement in, 145.

to force obstruction, 159.

tonic, 157, 187.

Trypsin, action on proteids, 40.

Tuberculosis, 97, 289, 334.

Tumor, as lesion, 85.

treatment of, 140.

Ulcer, Virchow on gastric, 70.

Unit, morphological, 28.

naure a, 14.

Urea, formation of, 40.

Ureter, nerves of, 330.

Urinalysis, by Brahmins, 12.

Urinary apparatus, location of, 45.

Urine, incontinence of, 332.

retention of, 360.

Uterus, displacement of, 343.

flooding from, 159.

lesions affecting, 329, 359.

Vagus, cough from irritation to, 240.

functions of, 151, 262.

influence in vomiting, 60.

inhibition influence on heart, 150.

Vampyrella Spirogyrse, 27.

Van Helmont, 14.

Vasomotors, action of, 222.

associated with fifth, 259.

associated with ninth, 259.

definition of, 220.

lesions affecting, 222.

of bladder, 222, 359.

of limbs, 222, 333.

of liver, pancreas and spleen, 222,325.

of ovary and uterus, 222, 329.

of sympathetic, 218.

reflex mechanism of, 220.

system, 218.

Vein, inferior thyroid, 86, 258.

intervertebral, 208, 257, 313.

jugular, 189, 240.

Vein, portal, 86.

pressure on, 86.

saphenous, 357.

varicose, 86, 357.

vertebral, 256.

vena cava, 340.

Vertebrae, adjustment of, 246.

cervical, 241.

examination and treatment, 199, 241.

246, 272, 282, 283.

lumbar, 283.

relation of ribs to, 287, 302.

thoracic, 272.

Verworn, on electrotherapy, 177.

on lagrippe, 32.

Vibration in massage, 189.

Viewpoint of life, 21

Virchow, on cell pathology, 16, 26, 31, 32,

on cell continuity, 30.

on vital unities, 31.

on gastric ulcer, 70.

Viscero-motors, 218, 230, 324, 327.

Vital force, beyond physics, 22, 52,

58, 68.

Haller on, 15.

in nerve action, 227.

Vital level, 182.

Vivisections, by Galen, 13.

Vomiting, as example of self-regulation

60, 108.

of pregnancy, 92.

treatment for, 160.

wedge action in, 37.

Water, as sedative, 180.

as stimulant, 179.

as thermal agent, 179.

importance of in body, 39, 53.

Wedge, action of in body, 37.

action of sacrum, 350, 352.

Wilson on life, 21.

X-rays, burns from, 47.

uses of, 178.

Ziegenspeck, on treatment of adhesions,

188.

on treatment of uterus, 189.










